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Abstract
This study identifies factors affecting fertility among the Karen, the largest hill 
tribe minority group in Thailand, in Chiang Mai and Mae Hong Son provinces in 
Northern Thailand. The study uses quantitative data from the 1986-1987 Census of Hill 
Tribe Populations, and qualitative information from fieldwork carried out in these two 
provinces during November 1992 and May 1993. The framework of this study is 
primarily concerned with consequences of the interventions of Thai government in the 
hill tribe areas, especially a nation building (integration) policy, a restriction of land use, 
and family planning. A similar framework is also applied to the study of their 
contraceptive use.
The Karen who have higher socioeconomic status, as manifested by education and 
the availability of electricity in the households are more likely to have lower fertility. 
The Karen who have a higher level of wealth as measured by ownership of livestock and 
modem consumer goods have higher fertility. Economic hardship is one of the 
important reasons for not wanting many children. Fertility decline among the Karen 
occurs in the context of mortality decline, but the findings do not support the insurance 
effect or replacement effect of mortality.
The Karen who cultivate a larger amount of land, or own a larger amount of land 
have higher fertility. The higher fertility of the Karen who use more land is both for 
family labour requirement, and for old age security. For the Karen, a large amount of 
land is likely to be land for dry rice and its productivity tends to decrease every year 
because fallow periods are no longer possible; an increase in labour input in dry-rice 
land does not increase productivity. The shortage of land is the most important reason 
for not wanting many children. The Karen who own land also work on their land 
themselves in most cases; thus family labour is required.
The Karen who are highly integrated into Thai society, as manifested by speaking 
Thai, professing Buddhism and ownership of radio are more likely to have lower 
fertility. The idea of a two-child family is prevalent in Thai society and promoted by the 
National Family Planning Program. This small family idea and family planning
vii
technology is an innovation among the Karen. At the individual level the diffusion 
process is more effective among the Karen who speak Thai and own radios which 
receive broadcast both Thai and Karen languages. At the aggregate level, not only 
speaking Thai but also the degree of rural isolation is found to be crucial in the diffusion 
process.
The impact of some proximate determinants, for instance the practice of 
breastfeeding, to create fertility differentials is not perceived among the Karen. This is 
due to uniform breastfeeding practice among the Karen.
The analysis of differentials in contraceptive use, in general, is consistent with that 
of fertility. The Karen who have characteristics associated with lower fertility are more 
likely to use contraception. The availability of health centres in the hill tribe 
communities is found to increase the likelihood of contraceptive use. Community 
leaders, for instance health personnel and Catholic priests, are found in some cases to 
encourage and in others to discourage contraceptive use. These two factors in 
combination with providing information through radio broadcasting clearly have policy 
implications for increasing contraceptive use among the Karen, and to prevent AIDS 
transmission which is found to be a key issue in the hill tribe areas.
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Notes on measurements and abbreviations
The measurement used in this thesis follows the Thai system. There are also some 
abbreviations used occasionally throughout this study. To make it more convenient to 
readers, the equivalence of Thai measures with standard measurement is provided, and 
the references to abbreviation are summarised as follows:
Measurements
10 Rai=1.6 hectares 
25 Baht~$USl
Abbreviations
AIDS Acquired Immune Deficiency Syndrome
BPP Border Patrol Police
CSWs Commercial sex workers
ESCAP Economic and Social Commission for Asia and the Pacific
IVDUs Intravenous drug users
MOPH Ministry of Public Health
NDDTC Northern Drug Dependence Treatment Centre
NESDB National Economic and Social Development Board
NFPP National Family Planning Program
NSO National Statistical Office
SPC Survey of Population Change
TRI Tribal Research Institute
The terms 'the Thai' and 'the Northern Thai' are also used occasionally in this thesis. 
'The Thai' refers to Thai people in the Whole Kingdom, while 'the Northern Thai' refers 
to Thai people in the North.
Chapter 1 
Introduction
l
Thailand is one of the developing countries where a very substantial and rapid 
fertility decline has occurred during the last two decades (Knodel et al., 1987). The total 
fertility of the Thai declined from the range of 63-6.6 in the early 1960s to 2.1 in the 
late 1980s (Chayovan et al., 1988: 36; National Research Council, 1980: 1; National 
Statistical Office (NSO), 1992a: 12). However, there are still some segments of 
population whose fertility is still relatively high, including the hill tribe minorities. This 
thesis examines fertility differentials among the Karen, the largest hill tribe minority 
group, according to their socioeconomic characteristics, infant mortality, land use, 
cultural integration into Thai society, availability of family planning services in the 
Karen communities and the proximate determinants of fertility. Differentials in 
contraceptive use among the Karen, using a similar framework, are also examined.
It has been argued that a major factor which has led to the rapid fertility decline in 
Thailand is the relative cultural homogeneity of Thai society as manifested by a 
common ethnicity, language and religion shared by the vast majority of the population 
(Knodel et al., 1987: 198). However, when the focus is shifted to the regional level, 
cultural differences become more pronounced, especially in the Northern region where 
hill tribe minorities with distinct ethnic, linguistic and religious identities live.
These ethnic minorities constitute about one per cent of the total population of the 
country (NSO, 1989: 5). The principal ethnic groups are the Karen, Hmong, Lahu, Yao, 
Htin, Akha, Lisu, Lua and Khamu. Most have been, to some extent, isolated physically, 
socially, economically, culturally, and politically from the mainstream way of life in 
Thailand. Their economic patterns are different from those of most Thai people. All 
these groups usually practice a form of shifting cultivation (Geddes, 1967: 563, 565; 
Tribal Research Institute (TRI), 1989: 42). It is conventional to regard shifting 
cultivation as a system that will support a very low density of population (Geertz, 1974: 
15; Spencer, 1977: 15).
2The hill tribes have been in a process of change resulting from contact with 
outsiders. A major source of change has been the activities of the Thai government since 
the 1950s (TRI, 1989: 1-2). The government adopted a nation building policy to 
integrate the hill tribes into Thai society, socioeconomic development programs, a 
policy to restrict the utilisation of land, and family planning programs. All these 
activities are likely to have had an impact on their demographic features directly and 
indirectly.
Little has been known about hill tribe fertility apart from their considerably higher 
fertility than the Thai nation as a whole. Although anthropologists have long been 
interested in the Thai hill tribes, few studies have been carried out in this field, for 
instance the studies by Kamnuansilpa and his co-authors (Kamnuansilpa et al., 1987), 
Kunstadter (Kunstadter, 1971, 1983, 1984), Kunstadter and his co-authors (Kunstadter 
et al., 1987) and Podhisita and his co-authors (Podhisita et al., 1989), and none can be 
regarded as representative. To a large extent, the absence of such studies stems from the 
unavailability of reliable data for a large population. Only recently have comprehensive 
data become available for the hill tribe populations, giving more complete and accurate 
figures on numbers and socioeconomic and demographic characteristics.
This study integrates quantitative and qualitative approaches. The quantitative 
information is based on the data from the Census of Hill Tribe Populations, carried out 
during 1985-1988. This is the first and only census of hill tribe populations in Thailand. 
The main sources of qualitative data are the existing anthropological literature, and in- 
depth interviews and a series of focus group sessions conducted in four Karen hamlets 
during a six-month fieldwork period from November 1992 to May 1993.
1.1 Explanation for fertility differentials
The hill tribe areas are sparsely populated. Variations in fertility can be expected 
among and within the hill tribe ethnic groups. The concept of fertility differentials can 
be drawn from demographic transition theories which demonstrate that the process of 
shifting from high to low fertility does not develop simultaneously for all groups, but
3progressively starting with groups in the forefront of various changes and gradually 
reaching the rest of the population. This evidence is supported, for instance, by the 
results from the World Fertility Survey (WFS) which showed that substantial fertility 
differentials existed within each country which participated in WFS (Singh and 
Casterline, 1985: 220). Moreover, fertility differentials are often found at any given 
point in time (Watkins, 1991: 65).
There is no single variable that necessarily determines the fertility behaviour of 
any population. Rather there may be a number of causes of fertility behaviour that can 
vary across populations and within a population. Generally speaking, six possible 
explanations of fertility behaviour can be discerned although they may be closely 
associated.
The first explanation draws upon demographic transition theory, arguing that it is 
socioeconomic development that causes fertility to fall (Notestein, 1953a). Those 
groups with higher levels of socioeconomic development are more likely to be the first 
to experience the onset of fertility decline.
The second explanation is also related to demographic transition theory but with 
special attention to mortality. A reduction in infant and child mortality has often been 
singled out as a decisive factor leading to the decline in fertility (Preston, 1978: 9). 
Thus, it is implied that the lower the infant and child mortality of a population, the 
lower is the fertility of the population.
Size of land holdings and tenure are important variables in explaining fertility 
differentials, especially in agricultural settings. Size of land holding is thought to have a 
positive effect on fertility. Larger farm size requires more labour and hence creates 
pronatalist pressure. On the other hand, land ownership tends to reduce fertility by 
providing an alternative source of security to children to support parents in old age 
(Stokes and Schutjer, 1984: 207). If those who cultivate a larger amount of land tend to 
have higher fertility, while those who own a larger amount of land tend to have lower 
fertility, it is important to analyse both ownership of land and the pattern of land use.
4The fourth explanation comes from the Princeton study of the European fertility 
transition which reveals that no simple association exists between socioeconomic 
development and demographic change. Within individual countries, regional cultural 
factors such as language, religion, and ethnicity seem to have been more important 
sources of variation in fertility in many cases than socioeconomic variables (Anderson, 
1986: 293; Coale, 1974: 351; Knodel and Van de Walle, 1986: 413). Moreover, it is also 
apparent that the shift from local languages to a national language or national languages 
accompanied the reduction in fertility differentials (Watkins, 1991: 172). Ideational 
explanations of fertility change, stressing the diffusion of new ideas of family norms or 
new contraceptive techniques, may be relevant among those who speak the same 
languages. These findings suggest the importance of proximity, ethnicity, and common 
languages which link individuals into social networks as a mechanism for controlling 
reproduction in the past within national boundaries. Therefore, those who are more 
integrated into social networks that are favourable to fertility control tend to have lower 
fertility.
The fifth explanation emphasises the spread of birth control resulting from state 
policy. This is recognised as having an independent effect on fertility regulation in 
many contemporary developing countries (Retherford and Palmore, 1983: 295). Those 
groups who have greater access to family planning services, therefore, are more likely to 
have lower fertility.
The final explanation is related to proximate determinants of fertility. The factors 
mentioned above cannot influence fertility directly, but they can influence fertility 
through a set of biological and behavioural variables which are called intermediate 
variables (Davis and Blake, 1956) or proximate determinants (Bongaarts, 1978), for 
instance marriage and contraception. Elements of all these explanations are combined as 
guidelines in this study of fertility differentials among one ethnic hill tribe group, the
Karen.
51.2 Why the Karen ?
Patterns of fertility behaviour have varied among minority groups in various 
socioeconomic and cultural categories within countries and between different countries 
in many parts of the world. These minorities can be classified into two major groups in 
terms of their integration in the broader society. The first group are those who are highly 
integrated physically, socially, and economically with the majority. Some groups of this 
kind are immigrant minorities, for instance Blacks, Jews, Japanese Americans, and 
Catholics in the United States (Goldscheider and Uhlenberg, 1969), Catholic and non- 
Catholic minorities in Australia (Day, 1968, 1984), Chinese and Japanese in Canada 
(Halli, 1987), Catholics, Protestants, Jews, and those of no religious affiliation in the 
United States (Goldscheider and Mosher, 1988), and the Korean minority in China 
(Park and Han, 1990).
The second group are the minorities who live in relative isolation from the 
mainstream way of life of the majorities. They are usually indigenous populations. 
These minorities include !Kung in Botswana (Howell, 1979), Maori population in New 
Zealand (Pool, 1977, 1985), Alaskan native peoples in the United States (Blackwood, 
1981), Aborigines in Australia (A. Gray, 1983), minority groups in China (Hechang et 
al., 1984), Canadian aboriginals (Romaniuk, 1981, 1987, 1993), Ainu in Japan 
(Hammel, 1988), and Hmong, Karen, and Lua, in Thailand (Kamnuansilpa et al., 1987; 
Kunstadter, 1971, 1983, 1984; Kunstadter et al., 1987; Podhisita et al., 1989; 
Soottipong, 1991).
The timing of the introduction of fertility limitation was often specific to 
subcultural areas in Western Europe (Knodel and Van de Walle, 1986: 412-414). 
Moreover, ethnographic studies in Thailand not only demonstrate major differences 
among ethnic groups but also suggest important fertility variation within associated 
groups (Kunstadter et al., 1987: 8). In Thailand, major differences have been found in 
fertility levels among the Thai and the hill tribes, and among the hill tribe groups 
themselves (Kamnuansilpa et al., 1987; Kunstadter, 1971, 1983, 1984; Kunstadter et al., 
1987; Podhisita et al., 1989). Fertility differentials were also found within the Thai
6population residing in different regions (Economic and Social Commission for Asia and 
the Pacific (ESCAP), 1986a), and within the hill tribe groups living in different 
geographical areas (Kunstadter, 1984; NSO, 1989; Podhisita et al., 1989). This thesis 
examines the fertility differentials among all hill tribe groups. However, due to the 
diversity of these populations, and the complexity of fertility issues involved, only one 
particular ethnic group, the Karen, is chosen for an in-depth study. It is believed that by 
studying its particular experiences closely, the study of one ethnic minority group, 
defined geographically, socially, economically, and culturally, will contribute to a better 
understanding of fertility behaviour, not only within that minority group but also among 
other minority populations.
This study deals with the Karen in two provinces: Chiang Mai and Mae Hong 
Son. The Karen have been chosen for the in-depth study for a variety of reasons. First, 
the Karen are demographically significant among all tribal populations. There were 
about 275, 000 Karen in Thailand in the late 1980s, making them the largest minority 
ethnic group, comprising about half of the total hill tribe population (NSO, 1989: 10). 
Second, they have a relatively high level of fertility compared to the Thai and some 
other hill tribes (to be discussed in Chapters 2 and 6). Third, they are the most 
disadvantaged group among the hill tribe populations in terms of poverty and the need 
for government socioeconomic development efforts. They are not well serviced by 
either the Thai government or the international organisations (McKinnon, 1989: 341; 
Moseley, 1967: 406). The Karen score lowest of all the hill tribes on a list of recipients 
of aid from foreign donors (Kambunratana, 1987: 13).
The Karen, in contrast to some other hill tribe groups, do not grow opium as a 
cash crop. Their agricultural methods partly conform to standards similar to those of 
other Thai, and their settlements are relatively permanent. The Karen are akin to the 
Thai majority and indigenous, which is recognised from the historical depth of their 
presence in Thailand and nearby Myanmar. They live peacefully in Thailand, and have 
never sought power to oppose the authority of the state (Kämmerer, 1989: 281; 
Kunstadter, 1979: 130; Phothiart, 1989: 369). Given the impediment of rapid population
7growth for socioeconomic development, coupled with the reasons mentioned above, the 
study of fertility and contraceptive use among the Karen is of high priority.
1.3 The significance of the study
The findings of this study will contribute to knowledge about fertility differentials 
among the Karen, and other minority groups in many parts of the world, and to the 
extant substantive literature on fertility. One reason is that this study will test several 
leading hypotheses developed from different theoretical perspectives. There are many 
theoretical efforts to explain fertility differentials, but none has established a dominant 
paradigm. Divergent theoretical statements still exist. Key hypotheses have not yet been 
put to empirical test, suggesting fundamental problems in the formation of demographic 
theory (McNicoll, 1980; Schofield and Coleman, 1986; Tilly, 1978). The greatest 
theoretical progress will not occur with the refinement of a single hypothesis, but rather 
by moulding the data encountered and alternative hypotheses into a single analytical 
framework. This study uses the multi-theoretical approach, an approach which could 
contribute to theoretical grounding and theoretical progress (Population Council, 1981: 
311). In addition, the findings should provide useful information for planners, especially 
for the Thai family planning program efforts. This is because the hill tribes have been 
identified as a high priority group for family planning programs in the Seventh National 
Economic and Social Development Plan (1992-1996) (Ministry of Public Health 
(MOPH), 1993: 17). It is hoped that the government will formulate the policies on both 
family planning and socioeconomic development on humanitarian and pragmatic 
grounds.
1.4 Organisation of the thesis
Chapter 2 introduces the demography of the hill tribe populations in Thailand with 
emphasis on the fertility of each ethnic group. A general picture of the Karen and the 
history of contact with outsiders is discussed in Chapter 3. This chapter also describes 
the conceptual framework developed from the connection between the fertility theories 
and the changes in Karen society, and the specific objectives of this study based on the
8previous discussions. The objectives are formulated around the belief that the 
development of fertility theories and models must be designed for the particular 
contexts in order to help in understanding and especially in measuring the strength of 
factors influencing fertility (Jones, 1982). Chapter 4 deals with the data sources, the 
methodology, and the quality of data employed in this thesis. The Karen and the context 
in which this population has lived in the recent period (evidence from the hill tribe 
census and the fieldwork) are discussed in Chapter 5. These four chapters are a prelude 
to the analysis of the data for the study of the fertility differentials among the Karen.
Chapter 6 discusses the fertility level of the Karen. Quantitative evidence 
concerning the hypotheses of fertility differentials based on current fertility is examined 
in Chapter 7. Chapter 8 further tests the hypotheses, based on cumulative fertility. These 
two chapters explore significant factors explaining fertility differentials in the present 
and past. Chapter 9 explores the distribution of significant fertility patterns across 
geographical areas. This analysis looks for patterns of innovation and subsequent 
diffusion caused by the cultural integration into Thai society. Chapter 10 discusses some 
proximate determinants of fertility, including female autonomy, based mainly on 
qualitative evidence. Contraceptive use and the issue of Acquired Immune Deficiency 
Syndrome (AIDS) are discussed in Chapter 11. The final chapter summarises the 
arguments regarding the major factors underlying fertility differentials and the 
implications of the results.
L
9Chapter 2
The hill tribes of Thailand: geographical setting and
demographic profile
This chapter introduces the hill tribes of Thailand, describing their geographical 
setting, the size of populations and population distribution, and their socioeconomic 
patterns. It also compares natural increase, fertility, mortality, and migration among all 
hill tribe ethnic groups. Since the major interest of this thesis is fertility issues, two 
factors closely related to fertility, namely singulate mean age at first marriage (SMAM) 
of females and current use of contraception, are examined. These figures are compared 
with those of the Thai in the whole kingdom and the Thai in the North where most of 
the hill tribes live, who are usually called the Northern Thai (khon muang). All of the 
data about the hill tribes in this chapter are from the published reports of the Census of 
Hill Tribe Populations, and are in most cases discussed uncritically. Most of the data 
about the Thai in the whole kingdom and about the Northern Thai are from the 
published report of the 1991 Survey of Population Change (SPC).
2.1 Hill tribe populations and geographical setting
Thailand is divided into five major regions: the Bangkok Metropolis area, Central, 
North, Northeast, and South. The Thai population is relatively homogeneous in terms of 
ethnicity, religion and language (Knodel et al., 1987: 49). The vast majority are ethnic 
Thai, adhere to Buddhism, and speak some form of the Thai language. The official 
central Thai language is understood virtually everywhere. Nevertheless, to varying 
extents, cultural and socioeconomic differences characterise the five major regions. In 
the North, the northern Thai dialect (kham muang) is common, and the hill tribes speak 
their own languages; in the Northeast, Thai-Lao is prevalent; in the South, which 
contains the largest concentration of Muslims in Thailand, there is a separate Thai 
dialect, and the Malay language is spoken among Muslims. However, since basic 
education is conducted in the central Thai language throughout the kingdom, the
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younger generations have much greater exposure to the Thai language and therefore to 
the media and mass culture.
If Bangkok is excluded, the Central region generally ranks the highest in 
socioeconomic terms (Knodel et al., 1987: 50). It is also the cultural centre of the 
nation, closest in physical distance to Bangkok. The Central region is the rice-basket of 
Thailand located in the valley of the Chao Praya river. The Northeast is located on a 
plateau with poor soil and little rainfall. It is the poorest and most underdeveloped of 
Thailand's regions. The South ranks higher on most socioeconomic indexes than either 
the North or the Northeast, and is noted for rubber and tin-mining. The North is the 
second poorest region. The North is mountainous resulting in high population density in 
numerous valleys and a shortage of agricultural land. Most of the hill tribes reside in the 
North.
In Thailand the term 'chao khao\ or in English 'hill tribe', designates ethnic 
minorities, most of whom live in remote highland areas in the northwestern part of the 
country along the frontier between Thailand and Myanmar as shown in Map 2.1. 
Statistics from the 1985-1988 Hill Tribe Population Census showed that there were 
579,239 people in the census coverage (all hill tribe populations and those living in the 
hill areas), which constituted about one per cent of the total population of the country 
(Table 2.1). This number included the Thai living in the hill tribe villages, excluded 
residents living outside hill tribe communities (e.g. those living mixed with the Thai in 
urban area), and included those living in the hill areas but not regarded as hill tribes by 
the Thai government, for instance, Yunnanese-Chinese, Palong, and Shan (Bhruksasri, 
1989: 6). The total size of the hill tribe populations was about 554, 172.
The hill tribes resided in twenty provinces. They were concentrated in Chiang 
Mai, Chiang Rai, Mae Hong Son, and Tak. The distribution of the ethnic groups in each 
province is also shown in Table 2.1. About 25 per cent of the hill tribes lived in Chiang 
Mai, 18 per cent in Chiang Rai, 15 per cent in Mae Hong Son, and 12 per cent in Tak. 
They made up about 10 per cent of population in Chiang Mai, nine per cent in Chiang 
Rai, 30 per cent in Mae Hong Son, and 17 per cent in Tak.
11
Map 2.1: Provinces in Thailand with hill tribe minority populations
MYANMAR
VIETNAM
LAOS
CAMBODIA
A ndam an
S ea
Gulf of S iam
VIETNAM
Provinces: 1. Mae Hong Son 2. Chiang Mai 3. Chiang Rai 4. Phayao 5. Nan 6. Phrae 7. Lampang
8. Lamphun 9. Tak 10. Sukhothai 11. Phitsanulok 12. Loei 13. Phetchabun 14. Kamphaengphet
15. Uthaithani 16. Kanchanaburi 17. Suphanburi 18. Ratchaburi 19. Phetchaburi 20. Prachuapkhirikhan
Source: Compiled from National Statistical Office, 1989
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There are nine major ethnic groups of hill tribe populations in Thailand: the 
Karen, Hmong, Lahu, Yao, Htin, Akha, Lisu, Lua, and Khamu. Each tribe has its own 
language, customs, religion and socioeconomic organisation. The largest and most 
widespread of the hill tribe populations is the Karen, followed by the Hmong. The next 
largest groups are in order, the Lahu, Yao, Htin, Akha, Lisu, Lua, and Khamu.
2.2 Socioeconomic pattern
Almost all of the hill tribes are engaged in the agricultural sector (Tribal Research 
Institute (TRI), 1989: 42). The hill tribes can be classified in terms of their agricultural 
practice into the opium poppy growing tribes and the tribes which do not grow opium 
poppies. The Hmong, Yao, Lahu, Akha, and Lisu are regarded as the opium poppy 
growing tribes. These ethnic groups usually practice shifting cultivation resulting in 
rapid soil exhaustion. They move from place to place to look for new land. The 
remaining hill tribe groups - the Karen, Lua, Htin, and Khamu - are tribes which do not 
grow opium poppies. They usually practice a land rotation system of swidden 
agriculture which is regarded as an appropriate agricultural technique. These groups 
have more stabilised residence than the opium poppy growing tribes. However, all of 
the hill tribe groups also raise animals, practice wet-rice cultivation, and plant orchards 
wherever there is sufficient water for irrigation.
Traditionally, there are two major social organisations in the hill tribe society: the 
hamlet and the family (TRI, 1989: 5-8). Each ethnic group usually lives within its own 
community which is called a hamlet, made up of houses mainly of the same ethnic 
group. Within these hamlets, there may be residents of other ethnic groups, whose 
presence is mainly due to intermarriage. Moreover, households of different ethnic 
groups in a hill tribe hamlet are sometimes intermixed. For instance, in the hamlets of 
the opium poppy growing groups there may be houses of traders most of whom are 
Yunnanese-Chinese, Shan, and Northern Thai. Hamlets of the same ethnic group are 
widely scattered and may be surrounded by hamlets of other ethnic groups. The average
14
size of hamlets is different from ethnic group to ethnic group, ranging from about 24 
households among the Yao to 45 households among the Hmong (Table 2.2).
Table 2.2: Number of hill tribe hamlets and households by ethnic group, Thailand,
1985-1988
Ethnic Total Number of Number of Average Average
group population hamlets households number of size of
household household
Karen 275,354 2,082 52,177 25.1 5.3
Hmong 82,356 232 10,432 45.0 7.9
Lahu 59,813 402 11,045 27.5 5.4
Yao 34,757 192 4,625 24.1 7.5
Akha 32,245 196 5,572 28.4 5.8
Htin 28,015 153 4,819 31.5 5.8
Lisu 24,573 126 4,069 32.3 6.0
Lua 9,345 42 1,703 40.5 5.5
Khamu 7,714 38 1,396 36.7 5.5
Total 554,172 3,463 95,838 27.7 5.8
Source: NSO (1989, Table B, p. 10)
Traditionally, each hamlet is autonomous, and led by a religious leader. There is 
no supra-organisation above the hamlet (TRI, 1989: 6). The religious leader is 
responsible for maintaining the peace, settling disputes, and ceremonial customs. 
Basically, hill tribes are animists who believe in spirits of all kinds. These spirits, either 
benevolent or malevolent, usually require propitiation and sacrifice (TRI, 1989: 7). The 
ceremonies related to these spirits are led by the religious leader.
There are no social classes in the hill tribe society (TRI, 1989: 7). The only group 
which might be defined as exclusive is that of the elderly who are widely respected 
beyond their own households. The hill tribe society can be regarded as egalitarian.
The second important social organisation in tribal hamlets is the family. 
Generally, the households of hill tribes consist of two types of family: the nuclear and 
the extended family (TRI, 1989: 7-8). The nuclear family is common among the Karen, 
Lahu, Lisu, Akha, Lua, Htin, and Khamu. These groups are monogamous. Extended 
families are more common among the Hmong and Yao, which are polygynous ethnic
15
groups. This picture is confirmed by Table 2.2 which shows that the average number of 
persons in a household was highest among these two ethnic groups.
2.3 Demographic characteristics
The following sections compare natural increase, fertility, mortality, and 
migration of the hill tribes, the Thai, and the Northern Thai. Singulate mean age at first 
marriage (SMAM) of females and current modem contraceptive use are also discussed. 
These two indicators are selected because they are key proximate determinants leading 
to fertility differentials among the hill tribe groups, and they are the only information 
available from the 1985-1988 Census of Hill Tribe Populations.
Since the Census of Hill Tribe Populations was not carried out in every province 
at one point in time, analysis cannot represent the hill tribes for the whole kingdom at 
one point in time. Chiang Mai, Mae Hong Son, and Nan provinces are selected for the 
comparative studies of the demography among and within the hill tribe groups. The 
geographical locations of these provinces are also shown in Map 2.1. Apart from the 
recognition of the importance of regional variations in fertility, Chiang Mai and Mae 
Hong Son are chosen in this chapter because they are the provinces with a high 
concentration of hill tribe populations, and these two provinces are selected for the study 
of the Karen fertility in this thesis. Nan province is selected for the study of Htin and 
Khamu. This is because there are no Htin and Khamu in Chiang Mai and Mae Hong 
Son, and all of the Htin, and a large number of Khamu, reside in Nan province.
2.3.1 Natural increase
The rate of natural increase is the difference between crude birth rates and crude 
death rates. It can be seen from Figures 2.1, 2.2, and 2.3 that the rates of natural increase 
among all hill tribe groups were considerably higher than those of the Thai and the 
Northern Thai. The natural increase of the Thai was about 1.4 per cent and the Northern 
Thai was about 1.1 per cent, according to the 1991 Survey of Population Change (SPC) 
(National Statistical Office (NSO), 1992a: 32). All hill tribe groups had estimated rates 
of natural increase above two per cent, and some of them exceeded three per cent per
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annum, except for the Khamu in Nan with the lowest natural increase of about 1.5 per 
cent. The highest natural increase among the Lua in Nan is based on a very small 
population (Figure 2.3).
The following sections demonstrate that the fertility of the Lua in the other 
provinces was relatively low compared to other ethnic groups, and that the singulate 
mean age at marriage of females and the current use of contraception among the Lua 
were relatively high compared to those of other ethnic groups. The literature also 
showed that Lua fertility in the 1970s was lower than that of the Hmong and the Karen 
(Kunstadter, 1971, 1983, 1984). The Lua is the group that is most integrated into Thai 
society (Bradley, 1989: 54).
Figure 2.1: Natural increase by ethnic group, Chiang Mai 1986
Northern Karen Hmong Akha
Thai
Ethnic group
Source: Appendix C.l
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Figure 2.2: Natural increase by ethnic group, Mae Hong Son 1987
Northern Karen Hmong
Thai
Ethnic group
Source: Appendix C.l
Figure 2.3: Natural increase by ethnic group, Nan 1987
Akha KhamuThai Northern Karen Hmong Lahu
Thai
Ethnic group
Source: Appendix C.l
Apart from the Lua, the Hmong in Nan had the highest estimated natural increase 
of about 4.6 per cent, which is a very high rate of natural increase by any standard. The 
natural increase of the Hmong was about four times as high as that of the Northern Thai.
The Lisu and Akha were other groups whose apparent rates of natural increase 
exceeded three per cent in every province. The rate of natural increase of the Yao ranged
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from 2.2 per cent in Chiang Mai, where there were few Yao to 4.3 per cent in Nan, 
where there were many Yao. The natural increase of the Lahu ranged from 2.8 per cent 
in Chiang Mai to 3.0 per cent in Nan. The Karen, Htin and Lua were other groups with 
natural increase below three per cent but above two per cent. The Karen, the largest hill 
tribe group, had rates of natural increase ranging from 2.2 per cent in Mae Hong Son to 
2.6 per cent in Chiang Mai.
2.3.2 Fertility
Crude birth rates and mean number of children ever bom of all women aged 15-49 
will be used to measure the level of fertility. For reasons of concern about the nature of 
reporting of fertility data, which will be discussed extensively in this thesis, some of the 
estimates given below could give misleading impressions of the existence or size of 
differentials. The apparent differences will for the moment be presented uncritically. 
Crude birth rates
The crude birth rate is obtained from the number of births divided by the total 
population. It is always expressed per 1,000 population. The birth rate of the Thai was 
about 20.2 per thousand and of the Northern Thai was about 17.8 per thousand in 1991 
(NSO, 1992a: 32). The crude birth rates of all hill tribe groups were relatively high 
compared with the Thai and the Northern Thai. The exception was for the Khamu in 
Nan whose birth rate was about the same as for the Thai (20.6 per thousand).
Table 2.3: Crude birth rates of the hill tribes, Chiang Mai 1986, Mae Hong Son 
_________________________ 1987, and Nan 1987_________________________
Ethnic group Chiang Mai 
1986
Mae Hong Son 
1987
Nan
1987
Karen 37.6 27.4 *
Hmong 48.7 46.8 55.2
Lahu 40.7 36.0 44.8
Yao 24.0 * 49.3
Akha 47.4 * 40.0
Htin * * 34.4
Lisu 42.5 42.6 *
Lua 26.9 24.0 53.7
Khamu * * 20.6
Sources: NSO (1987, Table 20, p. 76; 1988a, Table M, p. 41; 1988b, Table M, p. 41)
Note: * The ethnic groups are not present in the provinces
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Comparison among the tribal groups revealed that the Hmong residing in Nan had 
the highest birth rates of about 55.2 per thousand, and that the Hmong had the highest 
birth rates among all ethnic groups in every selected province. The birth rates of the 
Hmong corresponded with those found in the pre-transition societies, possibly 
suggesting that no fertility decline has taken place among the Hmong. An international 
review of pre-transition birth rates reveals variations within a wide range of about 40-60 
births per thousand. In Ukraine, for example, the birth rate was in the range of 50-55 per 
thousand prior to the onset of fertility transition (Romaniuk, 1993).
The birth rates of almost all tribal groups in the selected provinces were above 30 
per thousand. The exceptions were the Karen in Mae Hong Son, the Yao in Chiang Mai, 
the Lua in Chiang Mai and Mae Hong Son, and the Khamu in Nan, whose birth rates 
were between 20 and 27 per thousand.
Comparison within ethnic groups living in different provinces showed the 
importance of the association between geographical areas and the levels of crude birth 
rates. For instance, the apparent crude birth rate of the Karen was about 27.4 per 
thousand in Mae Hong Son, and that of the Karen in Chiang Mai was about 39.4 per 
thousand. Analysis in later chapters of this thesis will demonstrate that this difference is 
actually spurious but that even greater variation exists at lower levels of geographical 
aggregation.
The crude birth rate, however, can be misleading in comparing different 
populations, if they vary greatly in their composition. Therefore, the following section 
will examine the fertility of the hill tribes measured as the mean number of children ever 
bom.
Children ever born
In comparing the mean number of children ever bom per all women aged 15-49 
among ethnic groups in each selected province, the mean number of children ever bom 
was standardised using the age distribution of all hill tribe women in that province as a
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Standard population. This is to remove possible bias caused by differences in age 
structure.
According to the 1991 Survey of population Change (SPC), the mean number of 
children ever born among all Thai women of reproductive age was about 1.6, and that of 
the Northern Thai women was about 1.4 (NSO, 1992a: 40). The Hmong had the highest 
standardised mean number of children ever bom compared to other ethnic groups in all 
provinces (Tables 2.4, 2.5, and 2.6). The standardised mean number of children ever 
bom of all Hmong women aged 15-49 ranged from 3.1 in Chiang Mai to 3.4 in Mae 
Hong Son. The Lahu in Nan had the lowest standardised mean number of children ever 
bom of about 1.1, but the measure is based on very low population numbers.
Considering the differentials in mean children ever bom among ethnic groups 
within provinces, the Hmong is the only hill tribe group which differs greatly from the 
others. For instance, in Chiang Mai, the Hmong had the highest mean number children 
ever bom of about 3.1, while the Lahu, the Akha, and the Lisu had the same 
standardised mean number of children ever bom of about 2.6, the Karen and the Yao 
also had the same standardised mean number of children ever bom of about 2.3 (Table 
2.4).
Table 2.4: Mean number of children ever born to all hill tribe women aged 15-49 
______________years by age and ethnic group, Chiang Mai 1986_____________
Age group Karen Hmong Lahu Yao Akha Lisu Lua
15-19 0.2 0.5 0.4 0.2 0.2 0.2 0.1
20-24 1.0 1.9 1.5 1.0 1.2 1.3 0.8
25-29 2.3 3.4 2.7 1.9 2.0 2.7 1.6
30-34 3.7 4.7 3.8 3.7 3.8 3.8 2.3
35-39 4.7 5.5 4.5 5.2 4.4 5.1 3.1
40-44 5.2 6.1 4.9 5.5 5.5 5.4 4.0
45-49 5.2 5.3 5.1 4.5 5.9 5.8 3.7
MCEB(R)* 2.5 2.5 2.3 1.9 2.2 2.2 1.3
(Stand)** 2.3 3.1 2.6 2.3 2.6 2.6 1.6
Source: NSO (1987, Table 15, p. 59)
Notes: *R denotes reported Mean Children Ever Bom
** Stand denotes standardised Children Ever Born
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In Mae Hong Son, the Hmong had a standardised mean number of children ever 
bom of 3.4 while the Lahu and the Lisu had almost the same standardised mean number 
of children ever bom of about 2.6 and 2.7 respectively, and the Karen and the Lua had 
the same standardised number of children ever bom of about 2.3 (Table 2.5). The most 
interesting figure for this province is that the completed fertility of women aged 45-49 
was lower than that of women aged 40-44 for all ethnic groups, especially among the 
Hmong, who showed a mean number of children ever bom for women aged 40-44 that 
was higher than that for women aged 45-49 by about one child. This could be the effect 
of memory lapse or age misreporting (Brass, 1975: 11), or the effect of increased 
fertility during the early stage of modernisation which has been found among some 
indigenous populations (Nag, 1980; Romaniuk, 1981; A. Gray, 1983: 133-134). A 
similar pattern was also found among the Hmong, the Yao, and the Lua in Chiang Mai.
Table 2.5: Mean number of children ever born to all hill tribe women aged 15-49 
____________ years by age and ethnic group, Mae Hong Son 1987____________
Age group Karen Hmong Lahu Lisu Lua
15-19 0.2 0.5 0.5 0.2 0.2
20-24 1.1 2.1 1.7 1.3 1.2
25-29 2.4 3.3 2.8 2.6 2.3
30-34 3.5 4.7 3.7 3.8 3.6
35-39 4.4 6.0 4.6 5.2 4.1
40-44 4.9 7.3 4.4 6.7 4.9
45-49 4.8 6.3 4.1 5.8 4.6
MCEB(R)* 2.4 3.2 2.5 2.5 2.2
(Stand)** 2.3 3.4 2.6 2.7 2.3
Source: NSO (1988a, Table 14, p. 37)
Notes: *R denotes reported Mean Children Ever Bom
** Stand denotes standardised Children Ever Born
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Table 2.6: Mean number of children ever born to all hill tribe women aged 15-49 
_________________ years by age and ethnic group, Nan 1987_________________
Age group Hmong Lahu Yao Akha Htin Lua Khamu
15-19 0.5 0.7 0.5 0.4 0.3 0.1 0.2
20-24 2.1 - 1.8 1.6 1.1 2.0 1.2
25-29 3.6 3.4 3.3 2.5 2.1 3.7 2.1
30-34 5.0 3.0 4.3 4.4 3.0 4.2 3.5
35-39 5.7 - 5.4 5.0 3.8 6.0 4.2
40-44 5.6 - 5.6 4.0 4.5 3.8 5.3
45-49 5.7 - 5.1 4.7 5.0 6.4 5.9
MCEB(R)* 3.2 2.6 3.1 2.2 2.2 2.7 2.4
(Stand)** 3.3 1.1 3.0 2.6 2.2 3.0 2.4
Source: NSO (1988b, Table 14, p. 46)
Notes: *R denotes reported Mean Children Ever Bom
** Stand denotes standardised Children Ever Bom
2.3.3 Singulate mean age at first marriage (SMAM) of females
The age at marriage does not differ much between Northern Thai women and hill 
tribe women. According to the 1990 Population and Housing Census, the SMAM of 
Northern Thai women was 22.4 years. The SMAM of females was lowest among the 
Lahu in Nan (16.4 years) and highest among the Karen and Lua in Chiang Mai (21.5 
years) (Table 2.7). The groups with a SMAM of about 20 years and over in all provinces 
are the Yao, the Karen, the Htin, the Lisu, the Lua, and the Khamu.
The Hmong, the Lahu, and the Akha had lower SMAM compared to those of the 
previous mentioned ethnic groups. The SMAM of these groups ranged from 16.4 years 
among the Lahu in Nan to 19.7 years among the Akha in Chiang Mai.
Table 2.7: Singulate mean age at first marriage (SMAM) of hill tribe women, by 
_____ ethnic group, Chiang Mai 1986, Mae Hong Son 1987, and Nan 1987_____
Ethnic group Chiang Mai 
1986
Mae Hong Son 
1987
Nan
1987
Karen 21.5 20.6 *
Hmong 18.4 18.0 18.6
Lahu 17.6 17.1 16.4
Yao 21.2 * 19.5
Akha 19.7 * 18.2
Htin * * 20.2
Lisu 20.9 20.2 *
Lua 21.5 20.3 20.5
Khamu * * 20.8
Sources: NSO (1987, Table F, p. 18; 1988a, Table F, p. 36; 1988b, Table F, p. 36)
Note: * The ethnic groups are not present in the provinces
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2.3.4 Current use of contraception
The current use of contraception among currently married women aged 15-49 
years was highest among the Khamu in Nan, at 70.2 per cent (Table 2.8). This was a 
little lower than the level of current contraceptive use among the Northern Thai women, 
according to the 1991 SPC, which was about 77 per cent, and higher than the national 
level of contraceptive use among Thai women in general, which was about 69 per cent 
(NSO, 1992a: 43). The Lahu in Nan had the lowest level of contraceptive use of 7.7 per 
cent. The Hmong had levels of contraceptive use of 16.5, 18, to 20.1 per cent in Chiang 
Mai, Mae Hong Son, and Nan respectively. The current use of contraception among the 
Karen, the largest hill tribe group, was around 27 per cent in both Chiang Mai and Mae 
Hong Son.
Table 2.8: Current use of contraception of currently married hill tribe women aged 
15-49 years, by ethnic group, Chiang Mai 1986, Mae Hong Son 1987, and Nan 1987
Ethnic group Chiang Mai 
1986
Mae Hong Son 
1987
Nan
1987
Karen 27.2 27.6 *
Hmong 16.5 18.0 20.1
Lahu 29.8 31.0 7.7
Yao 25.9 * 28.9
Akha 12.1 * 65.6
Htin * * 48.8
Lisu 33.0 37.4 *
Lua 39.7 48.4 35.9
Khamu * * 70.2
Sources: NSO (1987, Table M, p. 29; 1988a, Table N, p. 42; 1988b, Table N, p. 42)
Note: * The ethnic groups are not present in the provinces
2.3.5 Mortality
Crude death rates and infant mortality rates will be used to examine the levels of 
mortality of the hill tribes in Chiang Mai, Mae Hong Son and Nan. It is believed that 
reduction in mortality, especially infant and child mortality tends to lead to declines in 
fertility (Preston, 1978: 9).
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Crude death rates
The crude death rate is obtained from the number of deaths divided by the total 
population. In 1991, the crude death rate of the Thai was about 5.9 per thousand and that 
of the Northern Thai was about 6.7 per thousand (NSO, 1992a: 32). It should be noted 
that while the North had the lowest fertility among the four regions, excluding Bangkok, 
mortality as measured by the crude death rate and infant mortality rate was highest in 
this region.
Table 2.9 demonstrates that mortality of the hill tribes was not necessarily higher 
than that of the Thai, although the tribal populations had a lower level of development 
and had less access to health services. However, the differentials among the crude death 
rates of different populations should be interpreted with caution since the crude death 
rate does not take age structure into account. A lower crude death rate of a population 
may occur just because this population has a much younger age structure, resulting from 
high fertility, than those with a higher crude death rate.
Table 2.9: Crude death rates of the hill tribes, by ethnic group, Chiang Mai 1986, 
___________________ Mae Hong Son 1987, and Nan 1987___________________
Ethnic group Chiang Mai 
1986
Mae Hong Son 
1987
Nan
1987
Karen 11.6 5.9 *
Hmong 4.6 4.6 9.5
Lahu 13.2 6.8 14.9
Yao 1.7 * 6.4
Akha 17.8 * 5.0
Htin * * 7.6
Lisu 11.0 6.6 *
Lua 3.1 4.3 5.1
Khamu * * 5.5
Sources: NSO (1987, Table 20, p. 76; 1988a, Table M, p. 41; 1988b, Table M, p. 41)
Note: * The ethnic groups are not present in the provinces
The Yao in Chiang Mai, a very small group, had the lowest death rate of about 1.7 
per thousand. The highest death rate was found among the Akha in Chiang Mai, another
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very small group, which was about 17.8 per thousand. Clearly, death rates can fluctuate 
widely in such small populations.
The death rates of different ethnic groups living in the same provinces were 
remarkably different. In Chiang Mai, the most developed province among the three, the 
death rates ranged from 1.7 per thousand among the Yao, 3.1 per thousand among the 
Lua, and 4.6 per thousand among the Hmong to 17.8 per thousand among the Akha.
The difference in death rates within an ethnic group living in different provinces 
can be noticeable. For instance, the death rate of the Karen in Chiang Mai was about 
11.6 per thousand, but it was only about 5.9 per thousand in Mae Hong Son.
Infant mortality rates
Although the data on infant deaths was not available from the Census of Hill Tribe 
Populations, data on the number of children ever bom and the number of children who 
died were collected. Trussed's technique (1975) based on the West Model Life Table 
was applied to estimate infant mortality rates. It should also be noted that the estimates 
do not refer to the year of the survey. The figures of the Karen in Chiang Mai and Mae 
Hong Son were recalculated in Chapter 8, and the results were similar to the published 
ones.
Infant mortality among some ethnic groups was apparently lower than that of the 
Thai. According to the 1991 SPC, the infant mortality rate for Thailand and the North 
was about 35 and 42 infant deaths per thousand live births respectively (NSO, 1992a: 
46). The infant mortality rates varied from the lowest level of 15.1 infant deaths per 
thousand live births among the Lua in Chiang Mai to the highest level of 104.5 infant 
deaths per thousand live births among the Akha in the same province (Table 2.10). 
However, the difference in infant mortality between the Thai and the hill tribes should 
be interpreted with caution. This is partly because the infant mortality rates for Thailand 
and the North were obtained directly from the number of infant deaths, but those for the 
hill tribes were obtained by using the indirect technique from very small population
groups.
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Table 2.10: Trussell estimates of infant mortality rates of the hill tribes based on 
West Model Life Table, by ethnic group, Chiang Mai 1986, Mae Hong Son 1987,
and Nan 1987
Ethnic group Chiang Mai Mae Hong Son Nan
Karen 59.4 48.6 *
Hmong 36.0 30.3 55.3
Lahu 58.9 26.2 **
Yao 20.1 * 45.0
Akha 104.5 * 30.6
Htin * * 58.4
Lisu 39.8 39.2 *
Lua 15.1 40.9 64.9
Khamu * * 58.4
Sources: NSO (1987, Table K, p. 25; 1988a, Table K, p. 40; 1988b, Table K, p. 40)
Notes: * The ethnic groups are not present in the provinces
** Data are not available.
The hill tribe populations of the same ethnic group, but living in different 
provinces had different levels of infant mortality. For instance, the infant mortality rate 
of the Yao in Chiang Mai was 20.1 infant deaths per thousand while that of the Yao in 
Nan was 45.0 infant deaths per thousand live births.
The infant mortality of the Hmong, whose fertility was highest, ranged from 30.3 
infant deaths per thousand live births in Mae Hong Son to 55.3 infant deaths per 
thousand live births in Nan. Therefore, the Hmong did not display a particularly high 
level of mortality measured by either crude death rates or infant mortality rates.
2.3.6 Migration
The time period used to define migration in the published reports of the hill tribe 
census was a duration of residence of less than five years among persons aged five years 
and over, and the data collected referred to the census date, not to the actual time of 
movement. Of the ethnic groups, the Lahu had the highest rate of migration. All of the 
Lahu in Nan were regarded as migrants, but this is based on a small number (67 
persons). Akha in the same province had the lowest rate of migration, about three per
cent.
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Table 2.11: Per cent distribution of hill tribe migrants, by ethnic group, 
Chiang Mai 1986, Mae Hong Son 1987, and Nan 1987__________
Ethnic group Chiang Mai 
1986
Mae Hong Son 
1987
Nan
1987
Karen 4.7 5.3 *
Hmong 8.4 19.1 27.6
Lahu 27.4 29.2 100.0
Yao 13.9 * 8.9
Akha 46.8 * 3.1
Htin * * 17.2
Lisu 19.7 29.2 *
Lua 4.1 5.7 46.1
Khamu * * 12.8
Sources: NSO (1987, Table P, p. 34; 1988a, Table Q, p. 44; 1988b, Table Q, p. 44)
Note: * The ethnic groups are not present in the provinces
Within ethnic groups, rates of migration varied considerably according to the 
province of residence. For instance, the Lua migrants in Chiang Mai constituted only 
four per cent while those in Nan constituted more than 40 per cent. This was likely to be 
due to the intervention of government in Nan. The most common reason to migrate for 
almost all ethnic groups in Chiang Mai and Mae Hong Son, apart from accompanying 
the head of household, was to look for new land (NSO, 1987: 35; NSO, 1988a: 45; 
NSO, 1988b: 44). However, the most important reason for migration given by the 
Hmong, Lua, Htin, and Khamu in Nan was government policy (NSO, 1988b: 46).
2.4 Conclusion
This chapter has described some general features of the hill tribes in Thailand. 
Some particular demographic events, for instance fertility and mortality, were examined 
in comparative perspective among the hill tribes, the Thai, and the Northern Thai. The 
conclusion focuses on fertility and fertility-related behaviour, that is marriage and 
contraceptive use.
The findings from the Census of Hill Tribe Populations show that geographical 
locations and ethnicity may have an important effect on fertility behaviour of the hill 
tribes. A given hill tribe group shows different apparent fertility levels according to 
where it is living, presumably because of differences in socioeconomic setting, exposure
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to the Thai culture, and access to family planning services. Different hill tribe groups 
have different apparent fertility, even when they are in similar settings. Presumably, this 
is because of their different cultures.
Fertility of all hill tribe groups was considerably higher than that of the Thai and, 
in particular, much higher than that of the Northern Thai whose fertility was lowest 
compared to those living in the other regions, excluding Bangkok. In general, the opium 
poppy growing tribes (the Hmong, Yao, Lahu, Akha, Lisu) had higher fertility than the 
tribes which do not grow opium poppies (the Karen, Lua, Htin, and Khamu). Some of 
the characteristics of the opium poppy growing tribes which support high fertility are 
their extended family structure, their practice of a form of shifting cultivation which 
requires more labour, and relatively early marriage. It can be noted that these 
observations are unlikely to support the argument that lower infant mortality rates are 
associated with lower fertility.
The Hmong had the highest level of fertility as measured by both current and 
cumulative fertility. The studies using other data sources (Kunstadter 1971, 1983, 1984; 
Kamnuansilpa et al., 1987; Kunstadter et al., 1987; Podhisita et al., 1989), although they 
cannot be regarded as representative, also showed similar results. Apart from the 
reasons mentioned in the previous paragraph, these other sources explain high fertility 
by the strong son preference among the Hmong, and their low level of contraceptive 
use.
The data presented in this chapter demonstrate only part of the fertility behaviour 
of the hill tribes. An in-depth study utilising both quantitative and qualitative 
approaches is needed to study their fertility. Only the Karen will be the focus for the 
next chapter and subsequent chapters.
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Chapter 3 
The Karen
Who are the Karen? This chapter provides a general picture of the Karen: their 
geographical setting and population distribution, their identity, culture, and 
socioeconomic characteristics. This background information helps in understanding how 
the government adopted its policy towards the hill tribes.
This chapter also reviews the evolution of the government policy towards the hill 
tribes and the history of contact with outsiders. The process of contact demonstrates the 
degree and direction of change resulting from contact which may have an impact on 
their fertility behaviour. This government policy combined with theories of fertility 
discussed in Section 1.1 is used to develop the conceptual framework of fertility 
determinants of the Karen, including the specific objectives for this study discussed in 
the last section.
3.1 Geographical setting and population distribution
Absolute isolation is never a reality among the Karen. They live in the 
northwestern part of Thailand along the frontier between Myanmar (Burma in the past) 
and Thailand. Map 3.1 shows the Karen settlement areas. The Karen are known in Thai 
as Yang or Karieng (Bhruksasri, 1989: 18). The Karen is the largest and most 
widespread hill tribe group. According to the Census of Hill Tribe Populations 
conducted during the period 1985-1988, the Karen population was 275,354, comprising 
about half of the total hill tribe populations. Karen were found in 15 provinces. Three- 
quarters of the Karen were concentrated in Chiang Mai, Mae Hong Son, and Tak.
There are several million Karen in Myanmar (Tamura, 1988: 223). According to 
the latest population census in 1983, the Karen constituted about 6.6 per cent of the total 
population of Myanmar or approximately 2.3 million, but the Census had incomplete 
coverage in insurgent areas.
Map 3.1: Karen settlement areas
LAOS
BURMA
THAILAND
K aiu k a itab u ri
Source: Hinton (1983: 156)
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Figure 3.1: A Karen house, Chiang Mai, Thailand
Figure 3.2: Married Karen women in their traditional dress, Mae Hong Son, Thailand
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Although the administrative system of Myanmar divided minority groups into 
states, this does not mean that the Karen are limited to the Karen state alone. Only a 
quarter of them live in Karen state; the others live either with the Burmese majority or 
the Mon (one of the other minority groups) in the delta of lower Burma (Tadaw, 1959). 
The Karen in Myanmar live as a majority in their state, but as a minority in other states, 
while the Karen in Thailand are regarded as a minority in every province.
3.2 Karen identity
The conventional, and still popular, conception of an ethnic group is that of people 
who share a common culture, speak a common language, and belong to a common 
society (Keyes, 1979: 3). This conception has been sharply challenged by a number of 
anthropologists who have been confronted with particular ethnographic situations. 
Hinton (1983: 159, 161) has argued that the ethnic classifications applied to tribal 
groups, including the Karen, are generally illusory. Cultural features regarded as 
indispensably Karen, such as religions and matrilineages, are shared by other linguistic 
groups. Their major religions (Buddhism, Christianity, and animism) are mixed up so 
that there is no justification for trying to identify separate religious boundaries. Hinton 
strongly supported the previous argument raised by Le Bar and his co-authors that only 
the language criterion is useful to identify the Karen (Le Bar et al., 1964: V). Other 
anthropologists also stress that language is the fundamental element of Karen identity 
(Kunstadter, 1979: 125; Stem, 1965). Tribal names should not be accepted uncritically 
as implying cultural uniformity.
The Karen have their own written forms of language. Both Protestant and Catholic 
missionaries produced written forms of the Karen language. A Karen written language 
using the Burmese alphabet was devised by Protestant missionaries, and after 1919 was 
spread from Myanmar to Thailand. The other Karen written language was devised by 
Catholic missionaries using the Roman alphabet. It has been introduced to the Karen 
since 1954 (Phothiart, 1990: 3). An unknown number of Karen in Thailand, primarily
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Christians, are literate in their own language (Kunstadter, 1967: 376). The language is 
taught by missionaries, but not in schools.
The Karen can be regarded as an indigenous people of Thailand since some Karen 
resided in the vicinity of the ancient city of Chiang Mai as early as the eighth century A. 
D. (Coedes, 1925: 12-14). However, according to another source, the Karen began to 
move to Thailand in noticeable numbers from areas under Burmese domination in about 
the middle of the eighteenth century (Marlowe, 1969: 1). Some are undoubtedly recent 
immigrants from turbulent Myanmar (Kämmerer, 1989: 281).
The Karen in Thailand are split into two major dialects: Skaw and Pwo 
(Kunstadter, 1983: 18). It is difficult to distinguish Skaw Karen from Pwo Karen in 
terms of culture and customs. Their villages are also sometimes located near each other, 
and intermarriage between the two groups often occurs. Nevertheless, there are some 
differences between them. The most importance is the language spoken. Skaw dialect is 
unintelligible to the vast majority of Pwo Karen in Thailand (Ratanakul, 1988: 270). 
There also do exist cultural and social structure differences between them. For example, 
traditionally, the Skaw Karen live in matrilocal family households composed of parents, 
unmarried children, and the youngest married daughters. The Pwo Karen often live in 
patrilocal families composed of parents, unmarried children, and married sons. 
Generally, Skaw Karen are more affluent and better educated than Pwo Karen 
(Kamnuansilpa et al., 1987: 4; Kunstadter et al., 1987: 22, 151). These two sub-groups 
of the Karen cannot be identified from the Census of Hill Tribe Populations. Most 
Karen are Skaw Karen (Kunstadter, 1967: 643; personal communication with the Karen 
experts at the Tribal Research Institute (TRI)).
3.3 Socioeconomic characteristics
The Karen's socioeconomic pattern is similar to that of some hill tribe groups as 
discussed in Section 2.2. Traditionally, each Karen hamlet was autonomous, and led by 
a religious leader (zikho). In practice, succession was hereditary (Davies, 1990: 113). 
When the religious leader died, he was replaced by a man related to him in the male
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line, usually the younger brother of the last headman. If there were no brothers, the 
headman's son took over. In the unlikely event of no brothers or sons, another close 
relative would be selected. However, the role of religious leaders (Section 2.2) has been 
undermined due to the intervention of government (to be discussed in the next section).
The Karen is a tribe which does not grow opium poppies. Most of them practice a 
rotation system for swidden agriculture which makes their residential pattern quite 
stable. Some of them also practice wet rice and orchard work, and raise animals. 
Traditionally, the Karen measured their wealth status according to the ownership of the 
number of head of livestock, or share in an elephant, or possession of an area of 
irrigated rice (Hinton, 1979: 83). The agricultural calendar of swidden agriculture of the 
Karen is as follows (Tribal Rearch Institute (TRI), 1989: 45):
Month Activity
Village ceremonyJanuary
February Site selection
March Slashing
Field burning
Rice planting
Field spirit offering
Paddy field spirit offering
Weeding
Rat trapping
Early rice harvesting
Yearly rice harvesting
Rice threshing
April
May
June
July
August
September
October
November
December
The Karen who practice swidden agriculture have two types of land tenure: 
communal land and private ownership (Ganjanapan, 1987: 5-6; Sutthi, 1989: 110). In 
each hamlet there is either communal land only or the mixed type of communal land and
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private land. Traditionally, in each hamlet, at the beginning of the agricultural year the 
religious leader allocated land which was communally held by individual households to 
cultivate on the 'usufruct' basis, where the grower has use of the products of labour. The 
conditions under which individual ownership was allocated were decided by those 
holding rights of usufruct. The privately owned land is usually less fertile and has been 
worked on a communal basis. Unlike the communal land, the private land can be 
inherited and sold. Wet-rice fields, land for orchards, and household compounds are 
recognised as private ownership. To secure title to land the farmer must be a Thai 
citizen (McKinnon, 1989: 342). Owners of wet-rice land are required to have a land 
certificate under Thai law (Ganjanapan, 1987: 7).
3.4 Government policy and non-government activities
There is no government policy towards any specific hill tribe group. The 
government policy developed from historical contact, and from cultural and 
socioeconomic considerations. This section outlines the history of contact with 
outsiders. First, a chronological list of government policy approaches is given, then the 
contact with non-government organisations is reviewed.
The hill tribes first attracted the serious attention of the Thai government in the 
late 1950s. Before that time, the government had a so-called 'non-interference policy' 
towards the hill tribes based on the belief that as long as the ethnic minorities did not 
cause trouble they could enjoy sufficient autonomy to administer their own affairs and 
traditions (Bhruksasri, 1989: 12).
In 1955, the Border Patrol Police (BPP) was set up to control the mountainous 
border area (Manndorff, 1967: 526). It was the first government organisation that 
became involved with the hill tribes. The BPP also established schools and distributed 
some medical and agricultural equipment to the hill tribes (Manndorff, 1967: 531).
In 1959, the Opium Law was declared. This law made the growing, smoking, and 
trading of opium illegal (Kesmanee, 1989: 65). The purpose of this policy was not only 
to suppress the opium trade but also to protect forests from shifting cultivators. Also in
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1959, the Department of Public Welfare was assigned to carry out research and 
development activities in the remote mountainous regions (Manndorff, 1967: 530). 
Land resettlement projects (nikhom) were set up to move some hill tribes from the 
places where the government did not want them to be, for instance national forests and 
border zones (Bhruksasri, 1989: 14).
In 1961-1962, a socioeconomic survey of the Northern Thailand hill tribes was 
carried out to serve the Thai government policy. It was the first government-sponsored 
survey of mountain peoples of Northern Thailand. However, only some hill tribe groups 
(all of them opium growers) were covered in this survey (Manndorff, 1967: 533-534).
In 1964, the Tribal Research Centre (now the Tribal Research Institute) was 
established in Chiang Mai under the Department of Public Welfare based on a 
recommendation from the results of the 1961-1962 survey (Bhruksasri, 1989: 14). In 
1967, a second socioeconomic survey was carried out by the United Nations. However, 
these two socioeconomic surveys were not widely used for research purposes.
It was claimed that the reasons behind the serious attention of the Thai 
government to the hill tribes were due to problems relating to destruction of the 
watershed and forests by the hill tribes, opium poppy cultivation, and security. Towards 
the end of the period of communist insurgency (1950s and 1960s), King Phumiphol 
initiated the Royal Northern Projects for the hill tribes in 1969 (Bhruksasri, 1989: 13, 
15). The King and the patronage of the Royal Family through the King's project have 
been acknowledged to have brought about the hill tribe's allegiance to the Nation 
(Kämmerer, 1989: 283; Vienne, 1989: 56).
Since 1960, many organisations have set up development projects, especially 
agricultural development projects (Kesmanee, 1989: 66). Permanent agricultural 
systems, and cash crops in place of opium were introduced.
Based on the Declaration of July 6, 1976, the Thai government adopted a policy 
aiming at integrating the hill tribes into the Thai state and giving them full rights to 
practise their religions and maintain their cultures (TRI, 1989: 2). This policy clearly 
promoted national unity. It is a voluntary integration. It is the right of tribesmen to
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assimilate into Thai culture and blend with Thai society if they wish. This policy also 
stated the necessity of reducing the population growth rate of the hill tribes by 
promoting family planning (Bhruksasri, 1989: 18).
The integration policy involved three aspects: language, religion and
administration. The measures for the first two aspects were not explicitly stated. Schools 
in which teaching was in Thai were established in the hill tribe area. Buddhism, the 
religion of the Thai majority, was propagated since most of the hill tribes were animists. 
Actually, these two measures were already underway in the 1950s. The teaching in 
schools was not only about normal skills of primary education but also about King, 
country, and Buddhism which is a regular part of the Thai public school curriculum 
(Kämmerer, 1989: 282; Kunstadter, 1983: 149; Manndorff, 1967: 530). Buddhist 
missionaries started to work in the hill tribe area in 1955 (TRI, 1991: 20). The third 
measure for administration was to grant Thai citizenship. It was stated precisely that the 
Thai government wished to enable the hill tribes to be first class, self-reliant Thai 
citizens.
To obtain citizenship, the hill tribes must live in a dwelling registered with the 
local authority. They must have been bom and reached maturity in Thailand, and be able 
to secure the support of a government official from the Ministry of Interior, the military 
or some other reputable agency. They must have lived in one place for at least five years 
and not have a security or criminal record. They must not grow narcotic crops, or if they 
did they must have stopped. If they were not bom in Thailand, they can become citizens 
if they entered Thailand from Laos before 1975, or from Myanmar before 1976 
(McKinnon, 1989: 342). If they came to Thailand after these periods, they are regarded 
as illegal immigrants (Bhruksasri, 1989: 5). The provincial governor has the authority to 
grant Thai citizenship. However, in contrast to the policy of integration, only some of 
the hill tribes have been granted Thai citizenship (McKinnon, 1989: 342). The 
government fears that to ease regulations on Thai citizenship would encourage 
immigration, which is already substantial (McKinnon and Bhruksasri, 1983: xii), for 
instance the Hmong from Laos and the Karen from Myanmar.
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The government also set up a policy to control the use of land for shifting 
cultivation of the hill tribes. The Committee for the Prevention of Hill Tribe Intrusion 
into and Destruction of the Forest was established in 1976. The committee is 
responsible for management of both land and forest in the highlands (McKinnnon and 
Vienne, 1989: 1). Generally, this policy results in land constraint for the traditional 
practice of shifting cultivation among the hill tribes.
Beginning in the 1970s, government agencies began to provide family planning 
services in the hill tribe area. In 1981, a hill tribe project was started in Chiang Mai 
province to increase the availability and use of primary health services, including family 
planning, in areas where previously there had been virtually no such services. This 
project has also been expanded to cover all northern provinces where the hill tribes live. 
Family planning services are provided by health centres located in the villages, nearby 
health centres and hospitals, and mobile team clinics (Kunstadter et al., 1987: 5-6).
From the early 1980s a network of dry season rural roads and national highways 
was extended into many hill tribe areas (Kunstadter et al., 1987: 5).
The present policy was adopted in 1989 based on the previous policies (TRI, 
1991: 12-18). It involves three aspects: administration, utilisation of land, and 
socioeconomic development. The administrative aspect emphasises the granting of Thai 
citizenship to the hill tribes. The land aspect is mainly involved in restriction of land 
used for shifting cultivation, and preservation of natural resources. The socioeconomic 
development programs include providing education, both formal and informal, the 
educational system, propagating Buddhism, eradication of the opium poppy and cash 
crop replacement, spreading primary health care and promoting family planning 
services.
At present, due to the integration policy, one or more hamlets are combined into 
an official village by the Thai government (Davies, 1990: 108-109). Normally, the 
village headman will be selected from those who can speak Thai well. The village 
headman usually meets monthly with the headmen of other villages, including Thai 
villages, in the nearest large town to take part in local government matters. Each village
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headman is responsible for his satellite hamlets. The Thai-appointed headman is usually 
not the same person as the traditional one, and this may cause discord in the village, 
because the authority of the religious leader is undermined to some extent by the official 
village headman. The religious leader now has less authority regarding his traditional 
responsibilities than in the past.
Apart from the Thai government, there are also many non-government agencies 
working with the hill tribes. Christian missionaries began to work with tribal and 
minority peoples in Thailand earlier than any other organisations (Kunstadter, 1967: 
388). The first Protestant missionary went to work with the hill tribes, including the 
Karen, in Chiang Mai, Northern Thailand in 1867, for the purpose of teaching religion, 
establishing schools, and illness care (Wells, 1958: 53-54). Chiang Mai was a centre for 
missionary work in Northern Thailand (Kunstadter, 1967: 390).
In 1963, family planning was first introduced in Chiang Mai by Dr. E. B. 
McDaniel, a Protestant missionary physician at McCormick hospital. Additional 
programs were later initiated, including family planning clinics in towns outside Chiang 
Mai City and mobile family clinics serving the rural population (Pardthaisong, 1978: 
30). In 1975, the family planning program of McCormick hospital was introduced to 
selected hill tribe areas (Baldwin, 1978: 301). There were also Catholic missionaries 
working with the hill tribes (Kunstadter, 1967: 391), but the time at which they began to 
work with the hill tribes was not evident.
The effectiveness of missionaries in converting the population of Thailand has not 
been great. However, they had their greatest success with the tribal minorities. 
Moreover, the missionaries have done important work in medicine, secular education, 
and family planning, introducing these to areas where they did not exist in Thailand 
(Kunstadter, 1967: 391; Pardthaisong, 1978: 30). It was claimed that the missionaries 
did not support separatism or tribal nationalism to the extent that they did in Myanmar 
and India (Kunstadter, 1967: 391).
Foreign assistance also plays a significant role in socioeconomic development of 
the hill tribes. The greatest contribution has been in the field of agriculture, for instance
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cash crop replacement for opium poppy. However, it is also extended to a wide range of 
government services such as roads (McKinnon, 1989: 340-341). It should be noted that 
the major assistance from both government and non-government organisations is given 
to the opium poppy growing tribes, not the Karen.
3.5 Conceptual framework: a view of fertility determinants of the 
Karen
Reproductive behaviour of the Karen is seen as influenced by the introduction of 
various intervention programs. Land policies aim to preserve natural resources. 
Development policies are primarily concerned about the issues related to the social and 
economic development of the Karen. The formulation of integration policies aims 
basically to increase the unity of the country. These policies may have second-order 
effects on demographic behaviour. Additionally, special population policies are 
designed and implemented through family planning and health programs to address the 
issues of rapid population growth among the Karen. The broad framework of fertility 
determinants of the Karen is shown in Figure 3.3.
Government restrictions on the use of highland areas and reforestation projects 
have increased pressure on land, and accordingly have an impact on socioeconomic 
conditions of the Karen and their requirement of family labour. The socioeconomic 
development programs lead to a variety of conditions that constitute social and 
economic life among the Karen in recent decades. The infrastructure of roads has helped 
the highlanders to gain access not only to medical centres but also to schools and 
markets. Road transportation makes villages more accessible and brings modernisation 
to the communities. Some of the hill tribes today are well acquainted with the rural 
versions of modem society, such as using radios, ploughing machines and pick-up 
trucks. Primary schools in which teaching is in Thai have been established in some hill 
tribe communities. Many young people are educated and speak Thai. Integration of the 
Karen into Thai society, as manifested by those who are Buddhists, speak Thai, and 
have access to Thai mass media, seems to facilitate the change in their fertility
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behaviour. The Buddhist doctrine poses no barriers to practicing contraception, and it is 
claimed that Buddhism, the religion of the Thai majority, is one of the factors 
contributing to fertility decline in Thailand (Knodel et al., 1987: 197-198). The 
introduction of health programs leads to improvement in child survival, and 
consequently may have an effect on fertility. The increasing contact with Thai people, 
coupled with family planning programs efforts, is likely to lead to the transmission of 
the small family ideals and awareness of the availability of modem contraceptive 
methods that are prevalent in Thai society. It is believed that the ideational change has 
been important through the diffusion process, spreading new ideas of contraceptive 
information and the small family ideals which are facilitated by a common language.
All these factors mentioned above are known as background variables which 
influence the perception of the social, economic and psychological costs and benefits of 
children. These background variables cannot change fertility directly but can exert 
influence through proximate determinants (Bongaarts, 1978). Since many of the 
proximate determinants are influenced by voluntary actions and choices, attitudes about 
proximate determinants are an important feature of any explanation of reproductive 
change.
3.6 Objectives of the study
The main objective of this study is to examine the fertility differentials among the 
Karen in relation to six aspects: socioeconomic factors, infant mortality, land holdings, 
and land ownership, integration into Thai society, availability of family planning 
services, and proximate determinants of fertility. The study will also examine a 
relatively low contraceptive use compared to the Thai majority and the obstacles facing 
the acceptance of contraceptive use. Another purpose of the study is to provide 
information and suggestions to the National Family Planning Program to help develop 
appropriate strategies for program implementation to lower fertility levels of the Karen.
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The issues of AIDS (Acquired Immune Deficiency Syndrome), which can be related to 
the family planning program are, also discussed. Specifically, the objectives are as 
follows:
1. To examine the fertility level of the Karen,
2. To test the following hypotheses in relation to socioeconomic change, infant 
mortality, land, the cultural integration, and the availability of family planning services:
H 1. The higher the socioeconomic status of the Karen, the lower is their 
fertility;
H 2. The higher the infant mortality of the Karen, the higher is their fertility;
H 3. The larger the amount of land cultivated by the Karen, the higher is their 
fertility;
H 4. The larger the amount of land owned by the Karen, the lower is their 
fertility;
H 5. The more integrated culturally into Thai society the Karen are, the lower is 
their fertility; and
H. 6. The greater access to family planning services of the Karen, the lower is 
their fertility
3. To investigate the diffusion process whereby ideas influence fertility behaviour.
4. To investigate the roles of proximate determinants and the attitudes determining 
the roles of proximate determinants.
5. To explore factors accounting-for the explanation for variations in contraceptive
use.
3.7 Conclusion
The lives of Karen people have been changing, mainly due to the intervention 
programs of the government and non-government organisations and the Karen response 
to intervention. The framework of this study and its objectives have been set up 
accordingly. Because geographical location may be an important factor in determining 
fertility differentials within the hill tribe groups (Chapter 2), two provinces, namely
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Chiang Mai and Mae Hong Son, will be selected for this study. These provinces have 
large numbers of Karen which is favourable for the types of analysis to be used. Chiang 
Mai and Mae Hong Son are somewhat heterogenous. They can be expected to have a 
diverse range of Karen for testing the proposed hypotheses. It should be stressed even at 
this stage that this diversity exists both within and between each of these adjoining 
provinces, and that the land borders of Thai administrative areas provide no more than a 
descriptive context for part of the study.
Before focusing on the background information of the two provinces, and of the 
Karen in the recent period (during the time of the hill tribe census and the fieldwork) on 
which the fertility analyses are based, the data sources and methodology employed will 
be discussed in the next chapter.
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Chapter 4
Data sources and methodology: integrating quantitative and
qualitative approaches
The basic sources of demographic data, such as censuses, vital statistics, and 
sample surveys, provide results that are inherently numerical and have been traditionally 
utilised for demographic research. It is recognised that demographic research has a 
closer association with quantitative data than research in other areas of social scientific 
enquires. However, it is apparent that the explanation and understanding of 
demographic behaviour cannot be fully investigated from this sort of research alone. 
This leads to an increasing number of demographers questioning the adequacy of an 
exclusively quantitative approach based on the conventional data sources and research 
tools of the discipline.
Today, the importance of the qualitative approach and its contribution to 
demography is widely acknowledge (Caldwell and Hill, 1988: 4-5; Scrimshaw, 1989: 
22). An approach combining quantitative and qualitative elements has greatly enriched 
our understanding of population dynamics in specific settings, for instance, the study of 
fertility decline in Thailand by Knodel and his co-authors (Knodel et al., 1987).
This study, accordingly, integrates both quantitative and qualitative approaches 
for the study of fertility behaviour among the Karen. This approach takes into 
consideration the increasing concern about the strength and weakness of both 
quantitative and qualitative approaches for the study of demographic behaviour 
(Caldwell et al., 1988). To integrate quantitative and qualitative approaches into a single 
analysis can provide a more complete picture than if each approach is analysed 
separately (Knodel et al., 1987: 22).
The integrative approach which is adopted in the following chapters is to 
subordinate the 'quantitative' and 'qualitative' dimensions under a single logical and 
theoretical analytic approach, drawing on the descriptive power of each of these
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dimensions as necessary to the purposes of the thesis but always subordinate to logical 
argument.
This chapter provides information about the quantitative and qualitative 
approaches used in this thesis. For both approaches, data sources, methodology, quality 
of data, and the strengths and limitations are documented.
4.1 Quantitative approach
4.1.1 Data source
The main quantitative data source used in the study is the Census of Hill Tribe 
Populations. The hill tribe census was carried out separately from the national 
population census. Although national population censuses, which are carried out every 
ten years, included the hill tribes who were under the central administrative system, 
appropriate ethnic designation was not available from the population censuses. The 
exception is for the most recent population census carried out in 1990 (the 1990 
Population and Housing Census) in which a question on languages spoken at home was 
asked, including speaking both Thai and the hill tribe languages. People speaking only 
the hill tribe languages were also identified. It is unlikely that in general the Thai speak 
languages other than Thai at home. However, the coverage of the hill tribes was not 
complete. Most surveys exclude hill tribes from their sampling frames.
The Census of Hill Tribe Populations was proposed by the Public Welfare 
Department, Ministry of Interior, and approved by The Board of Directorate for the 
Solution of Security Problems Relating to Hill Tribes and Opium Cultivation. It was the 
first and only census of hill tribe populations in Thailand. Because of a limited budget, 
and the time lag in completing remote sensing maps for the sampling frame, it took 
about four years (1985-1988) to complete the census for all provinces with hill tribe 
populations.
The Census of the Hill Tribe populations was a joint project of the Public Welfare 
Department, the Local Administrative Department, the Border Patrol Police 
Department, the National Research Council, and the National Statistical Office. The
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Public Welfare Department was the coordinator of the project and worked closely with 
the National Research Council for preparing the census frame of the hill tribe hamlets, 
and provided the hill tribe experts. The National Research Council was also responsible 
for remote sensing maps which identified the hill tribe hamlets. The Local 
Administrative Department and the Border Patrol Police Department provided officials 
who were familiar with the hill tribe area. The National Statistical Office was 
responsible for activities such as training the interview teams.
An interview team consisted of five persons: a supervisor, an assistant supervisor, 
an official from the Public Welfare Department, a border patrol police, and an 
interpreter. A supervisor had at least a university level of education. An assistant 
supervisor had at least graduated from secondary level. An official from the Public 
Welfare Department and a border patrol police officer were familiar with the hill tribe 
area. However, an interpreter was not included if one of an interview team mentioned
members,
above could speak a hill tribe language. Most of the interview team were males.
Hill tribe hamlets comprised the frame which was constructed from a list of 
hamlets under the central administrative system and those identified from the remote 
sensing maps. All households in all hill tribe hamlets in every province with hill tribe 
minorities were enumerated. Hill tribes who were living in predominantly Thai 
communities, however, would not have been enumerated; these were more likely to 
have been among the highest socioeconomic strata of the hill tribes, most integrated into 
Thai society, in the lowest infant mortality category, and most exposed to family 
planning services. Therefore, to some extent the hill tribe populations used in this study 
represent one end of the distribution of many of the more important variables. However, 
most hill tribes live in their own communities, and it is these communities that the 
government has targeted in its efforts to lower their fertility and increase contraceptive
use.
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4.1.2 Data preparation
After restricting the study population to Karen households determined at 
household level (see question g. of Form two of Appendix A), the following steps were 
taken in preparing the data. Three data sub-sets were created for the analyses. The first 
sub-data set was prepared for the analysis of current fertility or births occurring during 
the 12 months prior to the survey. The other two data sub-sets were prepared for the 
analyses of children ever bom and current use of family planning.
The hill tribe data consist of three records: hamlet record, household record, and 
individual record (the questionnaire is included in Appendix A). The three dependent 
variables drawn from the hill tribe census data are current fertility, cumulative fertility, 
and current use of contraception. The variables of interest are at each level, so the 
important steps in preparation of data are to combine the data from the three records. It 
is necessary to ensure that the data from the three records are matched by an exact 
identifier. In the Census of Hill Tribe Populations, each household was asked about the 
number of births that occurred during the 12 months prior to the survey. Children ever 
bom and current use of contraception were asked at the individual level. The number of 
children ever bom was asked of all ever-married women in the reproductive ages. The 
errors that may occur due to the omission of the number of children ever bom were 
lessened by asking three consequent questions on the number of children living in this 
household, those not living in this household, and those who had died. It is accepted that 
by asking this way about the separate components of children ever bom, the omission of 
births can be kept to a low level (United Nations, 1983: 27).
The first data sub-set included the youngest currently married women aged 15-49 
from each household. Births in the previous 12 months at the household level were 
assigned to the women who were most likely to be mothers, namely currently married 
women in the reproductive ages (15-49 years). There are two rules for assigning births 
in the past 12 months to individual woman in each household. First, if there is only one 
currently married woman in the household then the birth is assigned to this woman. The 
second rule is that if there is more than one currently married woman aged less than 50
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then the birth(s) is (are) assigned to the youngest currently married woman. The success 
of this approach is enhanced by the fact that there are few cases of households having 
more than one currently married women aged less than 50.
The results show that about six per cent of the households in both Chiang Mai and 
Mae Hong Son had more than one currently married women aged less than 50. The 
births in these households, accordingly, were assigned to the youngest currently married 
woman. In some cases there was more than one birth in the twelve-month period in a 
household: about three per cent of all births in both Chiang Mai and Mae Hong Son. 
The births in these cases should probably have been assigned to different women 
(although multiple births are a possible explanation for some cases), but the procedure 
used does not allow for this.
There were also a small number, less than one per cent, of births in Chiang Mai 
and very few births in Mae Hong Son, that could not be assigned to women because the 
age of the youngest currently married woman was unknown. These births were assigned 
to currently married women aged 20-24 because the age at first marriage of the Karen 
women in both provinces was in this age group. After matching births with youngest 
currently married woman, the individual record was linked with the hamlet record.
The second data sub-set for the analysis of children ever bom included all ever- 
married women aged 15-49. The third data sub-set for the analysis of current use of 
contraception included all currently married women aged 15-49. The procedures for 
preparing these two sub-sets were similar. The household record and the individual 
record were constructed as a nested file. The household record was spread to the 
individual record. Then, the hamlet record was linked with the individual record.
4.1.3 Quality of data
As a consequence of the procedures described in the previous section and the 
occurrence of missing cases for each particular variable, the number of cases reported in 
tables will vary slightly. The quality of data was also probably affected during the 
process of data collection. A limitation of the Census of Hill Tribe Populations is that all
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the research teams were mostly males, which could have affected the collection of 
information on fertility. However, the questions about fertility (asked only to women) in 
the census were simple and superficial as can be seen from the questionnaire in the 
appendix.
The quality of age data, which is very important for demographic research, was 
evaluated. Incorrect age reporting can be detrimental to the value of demographic 
studies since many of the demographic measures are based on age. Collection of 
accurate age data is a serious problem in many developing countries that are 
characterised by low levels of socioeconomic development and literacy.
In comparison with the situation in many developing countries, age reporting in 
Thailand is considered to be relatively accurate and complete (Knodel and Chayovan, 
1991: 42). However, this may not be true for some segments of the population, 
especially for the hill tribes living in isolated areas, which have less contact with the 
outside world. In addition, precise calendar reckoning was not an important part of 
Karen life in the past (Kunstadter, 1983: 21). According to the Census of Hill Tribe 
Populations, no more than 30 per cent of the Karen were educated. Therefore, there are 
doubts whether the ages of these people can be determined accurately.
There was no question on birth dates in the Census of Hill Tribe Populations. The 
interviewers were instructed to calculate age from birth date information from 
documentary evidence in the form of birth certificates or in the household registration 
forms where the documentation was available. Those who did not have birth 
information were simply asked about their completed ages at last birthday. The accuracy 
of age reporting, however, is still a serious issue among the hill tribes, especially for 
those who were not under the central administration system, which means that they did 
not have household registration forms, and for the elderly, regardless of registration 
status. Although the Hill Tribe Population Census reveals that more than 70 per cent of 
the Karen in Chiang Mai and 80 per cent of the Karen in Mae Hong Son had household 
registration forms, the birth dates of this group are still questionable. This is because the
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birth date information of the elderly and some members of the younger generation in the 
household registration form is likely to be inaccurate.
The findings from the fieldwork, which will be described in the following 
sections, yield insights into the accuracy of the age reporting among the Karen within 
their specific cultural contexts. The elderly themselves do not know their exact dates of 
birth or ages. It is possible to make a guess about their ages from their appearance. This 
was done frequently during the fieldwork. The ages of ever-married women were 
guessed to be much higher than they in fact reported. This may be partly due to their 
very early childbearing, the hardships of their life, and their diet. Age of respondents 
obtained from the fieldwork was calculated using the birth dates in the household 
registrations forms if they were available, taking the month of birth into account (to be 
discussed later in this section); if not, reported ages were collected.
In the past, those who practiced swidden agriculture determined their children's 
ages from fallow cycles. The ages were counted by remembering the land cultivated 
when their children were bom and when the same land was cultivated again. The 
children were told about their ages. They then continued counting their ages when they 
were able to do so. This phenomenon tends to give only roughly estimated ages due to 
changeable fallow cycles, usually shorter fallow cycles over time, mainly resulting from 
government restriction of use of land for swidden agriculture. In addition, inaccuracy 
may be due to memory lapse which could increase with increasing age. When the 
household registration forms were completed, the interviewers may have guessed the 
ages of Karen respondents from their appearance. The Karen themselves may also have 
guessed their own ages.
Age reporting is also a problem for some members of the younger generation 
although they have birth certificates. The Karen living in the villages where health 
centres exist report births to the health personnel, who are usually midwives. Some of 
those living in the villages without any government services mentioned that the birth 
dates in the household registration forms were usually later than the actual birth dates. It 
took some time to report their births due to the distance between their villages and the
52
local offices responsible for birth registration. Tardy registration of births of the hill 
tribes was also mentioned by Kunstadter (1983: 21). The reported age of some young 
people from the Census of Hill Tribe Populations may be lower than their real ages. 
However, the quality of age data of some members of the younger generation may be 
better than that of the elderly since the ages of most of the educated Karen are less than 
30 years.
With these limitations in mind, the measurement of the quality of age data can 
proceed. While the accuracy of age reporting of the Karen cannot be measured because 
the accuracy of birth dates is unknown, the quality of age data can be measured in terms 
of age heaping (or digit preference), reflecting the tendency of enumerators or 
respondents to report certain ages. The causes and patterns of age or digit preference 
vary from one culture to another, but preference for ages ending in zero or five is quite 
widespread (Shryock et al., 1976: 115), reflecting a tendency to round ages. This is also 
true among the Karen, except for the children aged five and aged less than one year. 
Figures 4.1 and 4.2 show the age heaping at digits ending with zero and five of the 
Karen in both Chiang Mai and Mae Hong Son.
Figure 4.1: Population pyramid by single-year age group of the Karen,
Chiang Mai 1986
Number of 150o 1000 500 0 500 1000 1500
people
Source: Census of Hill Tribe Populations, Chiang Mai 1986
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Figure 4.2: Population pyramid by single-year age group of the Karen,
Mae Hong Son 1987
Number of 1500 1000 500 0 500 1000 1500
people
Source: Census of Hill Tribe Populations, Mae Hong Son 1987
To explain the age misreporting among some Karen, it is useful to know the 
nature of age reporting of the Thai population. This is not only because the Karen are 
influenced by the Thai culture but also because most of the interviewers for the Census 
of Hill Tribe Populations were Thai (although with Karen interpreters).
Only a minority of Thais apparently consider their age to be the age reached at 
their last birthday, and some think of their age as the age they will reach at their next 
birthday. More commonly, Thais simply equate their age with the difference between 
the current year and their year of birth without taking into account whether the current 
year's birthday has already passed. This would lead to ages that are one year greater than 
actual completed ages (Knodel and Chayovan, 1991: 41).
If the Thai interviewer measured the age of a Karen by subtracting the birth year 
from the current year without concern for whether the month of birth had been passed in 
the current year, there will be some number who in actuality were of that completed age 
that will be attributed to the next highest age. The errors, however, can cancel each other 
out. In the case of age zero, only a loss can occur, since some children would be falsely 
assigned to age one but none could be advanced to age zero from younger ages. The
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number of children whose age is zero is likely to be underestimated, and this certainly 
appears to be the case from an examination of Figures 4.1 and 4.2.
The Myers index of digit preference for age heaping at digits ending with zero and 
Five was calculated. The theoretical range of the Myers index is from zero, representing 
no heaping, to 90, which would result if all ages were reported with a single final digit, 
say zero. The results show that the Myers index of digit preference for males was about 
seven, and for females about nine in Chiang Mai. In Mae Hong Son, the index for males 
was about seven, and for females about eight (Appendix D.l and D.2). These figures 
suggest that age data collection from the Census of Hill Tribe Populations is reasonably 
reliable.
The age heaping at zero and five was clearly evident among the Thai population in 
the Thai census data collected prior to 1970, when the census changed the basis for 
tabulating age from ages as directly stated to ages calculated from reported birth dates 
(Knodel and Chayovan, 1991: 49). A study of age and birth date reporting in Thailand 
found that no heaping is evident in the distribution of calculated age (Knodel and 
Chayovan, 1991: 50). The slight heaping of ages among the Karen may be mainly 
contributed by those who reported their own ages.
Some irregularities in the distribution of ages of children under 10 may reflect 
genuine fluctuations in births over time; however, the quality of birth registration in 
Thailand, even for the Thai population, is not sufficient to determine whether this is the 
case. To lessen the error caused by age misstatement, demographic figures are usually 
examined using five-year age groups.
The most serious problem identified, for the program of this thesis, is the 
substantial under-reporting of children aged zero. It is particularly a problem if it also 
reflects under-reporting of numbers of births in the past 12 months, a key item of data 
for some types of fertility estimate. At this stage, the problem is noted for further 
mention later in the thesis.
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4.2 Qualitative approach
4.2.1 Data sources
The main sources of qualitative data are the literature, especially anthropological 
studies, and the six-month fieldwork period during November 1992-May 1993. There 
are a number of anthropological studies about the Karen since anthropologists have been 
interested in these people for a long time. These studies provide valuable information on 
the Karen culture, socioeconomic context, and some demographic behaviour that can be 
used as source information to analyse and understand certain aspects of demographic 
behaviour, and as background information for the fieldwork.
The main objective of conducting the fieldwork was to obtain knowledge about 
Karen society and to compare beliefs and attitudes towards reproduction between the 
younger generation and older generation, both males and females. Presumably, the 
beliefs and attitudes have been changing over time. The findings from the fieldwork are 
used both to verify quantitative evidence or to illuminate the required logical 
interpretation, and to supply fertility-related evidence that is not available in the 
quantitative data sets being used. In no case is one type of data used to reject the 
evidence from other sources.
4.2.2 Method of qualitative approach
To achieve the objectives of the qualitative approach, two levels of selection are 
involved: the selection of hamlets, and the selection of a group of people. Although a 
limitation of the qualitative approach is that the results cannot be generalised, the 
hamlets and the participants were selected to reflect major features of Karen social 
organisation.
The participants were selected from four Skaw Karen hamlets in Chiang Mai and 
Mae Hong Son. One criterion in selecting the hamlets was based on the fact that the 
Karen hamlets vary considerably in terms of ecological setting and level of 
development, and this has a strong influence on their fertility behaviour (Kunstadter, 
1971, 1983, 1984). Two well-serviced hamlets were selected from Chiang Mai since
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Chiang Mai had a considerably higher level of development than Mae Hong Son. One 
predominantly Buddhist hamlet, and one predominantly Catholic hamlet with a school, 
a health centre and road transportation were selected from the Karen hamlets in Chiang 
Mai. Buddhism and Catholicism have different norms towards fertility behaviour (to be 
discussed in Chapter 7). The selection of the high concentration of Buddhists or 
Catholics in the particular hamlets is to allow for assessing the influence of the religious 
norms.
The other two less-serviced hamlets in Mae Hong Son were a predominantly 
Buddhist hamlet, and a predominantly Catholic hamlet without any government 
services, but with road transportation. To protect the identity of the communities, the 
names of hamlets are not stated. Table 4.1 below shows the characteristics of the 
selected hamlets for the fieldwork. The four hamlets were also selected from the 
districts with a high concentration of Karen.
Table 4.1: Characteristics of the selected Karen hamlets for the fieldwork
Province/religion Road School Health centre Total hamlets
Chiang Mai
Buddhism X X X 1
Catholicism X X X 1
Mae Hong Son
Buddhism X - - 1
Catholicism X - - 1
Notes: x refers to the availability of that service.
The hamlets were selected from the frames of hill tribe hamlets of the 1987-1988 
Census of Hill Tribe Populations compiled by the National Statistical Office with advice 
from the Karen experts at the Tribal Research Institute (TRI).
A total of eight focus group sessions was carried out. In each hamlet, one focus 
group session of younger generation males and one of older generation males were 
carried out. There were 42 in-depth interviews consisting of 22 younger females and 20 
older females. All the participants were married. The older generation participants 
selected were generally over age 40 and the younger generation were generally less than
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25 years old. The number of participants and a summary of their characteristics are 
presented in Tables 4.2 and 4.3. The younger generation had no more than primary 
education, because only primary schools were established in the hill tribe areas. None of 
the older generation had any education since schools were established in hill tribe 
communities only in the late 1950s (Section 3.4).
Table 4.2: Number and characteristics of male Karen participants in focus group 
discussions and female Karen participants in in-depth interviews (younger 
______________________________generation)_____________________________
Age Education
Total 15-19 20-24 25+ No 1-4 5-6
Male
Chiang Mai 
Buddhism 5 0 1 4 3 2 0
Catholicism 6 0 3 3 0 2 4
Mae Hong Son 
Buddhism 6 0 3 3 3 3 0
Catholicism 5 0 1 4 2 3 0
Female
Chiang Mai 
Buddhism 5 1 1 3 3 2 0
Catholicism 7 4 0 3 3 0 4
Mae Hong Son 
Buddhism 5 0 3 2 2 3 0
Catholicism 5 3 0 2 2 3 0
Note: Schools established in these hamlets provided only primary education
(Grade six)
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Table 4.3: Number and characteristics of male Karen participants in focus group 
discussions and female Karen participants in in-depth interviews (older 
______________________________generation)_____________________________
Age
Total <40 40-49 50-59 60+
Male
Chiang Mai 
Buddhism 6 1 3 1 1
Catholicism 6 0 0 5 1
Mae Hong Son 
Buddhism 6 1 3 1 1
Catholicism 5 1 2 1 1
Female
Chiang Mai 
Buddhism 5 1 3 1 0
Catholicism 5 1 1 3 0
Mae Hong Son 
Buddhism 5 1 2 3 0
Catholicism 5 0 2 2 1
Note: None of the older generation had any education.
The fieldwork was made up of two main qualitative data collection components: 
the focus group discussions and in-depth interviews. Participant observation and field 
notes were also used for collecting information.
The focus group discussion was originated in developed western countries for use 
in marketing research (Boonchalaksi, 1989: 20-21). A focus group session usually 
consists of a small number of participants, six to twelve people. A moderator is used to 
guide the discussion, which is designed in such a way that leads could be followed up in 
an open-ended fashion. Participants for particular sessions are usually chosen according 
to criteria to ensure that they are relatively homogeneous with respect to characteristics 
that might otherwise impede the free flow of discussion. Within each session, there is a 
notetaker; the full discussion is typically tape recorded and later transcribed. The 
transcription as well as the notes are used as the basic data for analysis.
The moderator must have the personality and ability to communicate accurately 
and effectively in the local language. Moreover, the moderator and the project leader
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should not be the same person. In focus group discussion, the project leader acting as 
the moderator can very easily ask leading questions in such a way that the group agrees 
with the expected outcome of his hypotheses (Boonchalaksi, 1989: 21).
The focus group discussion was chosen as a tool for gathering qualitative 
information for a number of reasons. First, this study is based on the premise that people 
do not think in isolation as they are the members of a social community. Typically, they 
form opinions and reflect ideas that agree or disagree with those of others in their social 
environment. The focus group is, therefore, appropriate since this method reflects group 
attitudes rather than individual ones. Moreover, a focus group has its own advantages 
when the focus group works properly. Participants stimulate memories and feelings and 
this leads to a fuller discussion of the topic at hand. This makes focus group discussion 
different from individual in-depth interview, the typical ethnographic research method. 
The value of interaction when interviews are conducted in a group setting is also noted 
by Caldwell (1988: 463).
An in-depth interview is valuable for gaining detailed information about a person's 
decisions and choices in the light of his or her actual actions (Boonchalaksi, 1989: 19). 
Unlike a structured interview questionnaire, an in-depth interview relies on the 
construction of interview guidelines containing open-ended questions. These are 
designed to direct the conversation between the researcher and subject, but not dictate 
subjects' response.
Although the in-depth interview approach does not have the same advantages as 
focus group discussion, it has the advantage over focus group discussion that covert 
behaviour or opinions which may be disapproved of by substantial segments of the 
community may also be less likely to be revealed in a group than in an individual 
interview unless they are perceived to be shared by others in the groups.
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4.2.3 Focus group discussion and in-depth interview as applied to the Karen
Focus group discussion was the selected method for Karen male participants, and 
in-depth interview was the selected method for Karen female participants. The Karen 
interpreters, both male and females, were used for collecting the data.
The guidelines for focus group sessions and in-depth interviews, originally written 
in Thai, were developed by the author with the assistance from the Karen experts at the 
TRI, and a Karen male interpreter. A Karen male interpreter translated the guidelines 
into the Karen language with a Karen expert who can speak Karen fluently. The 
guidelines for focus group discussion and in-depth interview are provided in Appendix 
B. Later, the discussion guides were modified and refined based on this practice, the 
pretest, and the author's emergent ideas during the information collection process for 
subsequent usage.
The focus group sessions were conducted in the Karen language. The moderator 
of the focus group sessions was the Karen male interpreter mentioned in the previous 
paragraph. He was a Protestant with a secondary school education (Grade 12). He acted 
as the moderator, translator and transcriber in all focus group sessions in four hamlets. 
He was trained in focus group techniques by the author, and one focus group session 
was pretested in the first Karen hamlet. During each focus group session he was 
instructed to translate into Thai for me from time to time. The full discussion was tape 
recorded, and was then translated and transcribed into the Thai language as soon as 
possible after each session. Then, the findings were discussed, and sometimes some 
issues had to be followed up. The Karen male interpreter learnt from our mistakes and 
progressively became a better moderator, translator, and transcriber in the subsequent 
hamlets.
In-depth interview was the selected technique for Karen females instead of focus 
group discussion. The focus group discussion could not be carried out successfully 
among Karen females mainly due to the language problem. An efficient Karen female 
moderator could not be found.
61
For in-depth interviews, a Karen female interpreter was selected from the residents 
in each hamlet. This reason combined with my residence in the Karen hamlets resulted 
in a quick and high degree of familiarity with the people although I stayed only about 
one month in each hamlet. The Karen male interpreter and Karen female interpreters 
also acted as resource persons. They talked about the Karen beliefs and what was going 
on in their villages, and they knew who were good informants.
4.2.4 Quality of data
Some potential limitations of this qualitative approach should be mentioned. I 
analysed the data, working from translations. This certainly lost important nuances of 
meaning in the process of translation. Direct quotes have not been used since translation 
was involved in two steps: translation from Karen to Thai, and from Thai to English. To 
control the accuracy and validity of the data, cross-checking with the key informants, 
such as the Karen experts and school teachers, was also a major tool. The cross­
checking process could itself have introduced misinterpretation of intention. Talking 
with some Karen residents who could speak Thai before carrying out focus group 
sessions and in-depth interviews was found to be a cost-effective and timely means of 
acquiring useful information although it begins with some cases with only limited 
information and rudimentary knowledge of the topics under investigation.
While many reports of qualitative fieldwork rely extensively on quotations from 
group discussions and interviews, it should be clear that these descriptions were filtered 
and influenced by the translation, cross-checking and interpretation processes. The 
deeper meanings were found in observed context, which are related in this study to 
logical analysis on all the evidence available.
There are two other limitations. As in all qualitative research, the results are not 
generalisable to the larger population with any degree of statistical reliability. 
Additionally, one should be aware of the time lag between the quantitative and 
qualitative information. The demographic, socioeconomic and cultural characteristics,
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and their attitudes may have been changing over a period of time: that is from the time 
of the hill tribe census to the time of my fieldwork.
4.3 Conclusion
This chapter has focused on the Census of Hill Tribe Populations, the main 
quantitative data source, and the fieldwork, the main qualitative data source, used 
throughout this study. The background information on the hill tribe census was given in 
detail since this is an important aspect for making a judgement about whether this data 
set is reliable. The preparation of the census data using matching procedure among 
different levels of data collection was discussed. The quality of age reporting was 
evaluated. Finally, the limitations were identified.
The hill tribe census data set has certain advantages: it is the first and only hill 
tribe census in Thailand, it is large and representative, and it links community, 
household, and individual records. None of the limitations are significant enough to 
affect the results of analysis. For instance, evidence of age heaping, one of the best 
known features of age misreporting, was only moderate. However, children aged zero 
were found to be substantially under-reported, which could reflect the under-reported 
births in the past 12 months. Its effects on the analyses will be discussed extensively in 
Chapter 6 'Karen fertility performance'.
The methodology of the qualitative approach adopted has been discussed. The 
strengths and weaknesses of focus group discussion, in-depth interview, and use of 
Karen interpreters were also discussed. While cross-checking with knowledgable people 
was a major tool to control the quality of data obtained during the fieldwork, it is not 
suggested that all interpretations are free of influence from these sources and from 
deficiencies of observation.
The qualitative data set also has advantages. Apart from verifying and 
supplementing the results of quantitative findings, it is the first study of its kind in 
Thailand. It can also be compared with the information from the existing literature to 
observe the extent of change in Karen society.
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Chapter 5
Background to the study areas: evidence from the Census of 
Hill Tribe Populations and the fieldwork
To provide the context of the rest of this study, this chapter provides the basic 
information about the Karen from the two major sources, the Census of Hill Tribe 
Populations and the fieldwork. This chapter includes three major sections. The first 
section deals with the characteristics of the Karen population based on the Census of 
Hill Tribe populations. The second section presents the characteristics of the Karen 
population using the information from the fieldwork. The last section discusses the 
application of the findings from the fieldwork to the hill tribe census data.
Using the Census of Hill Tribe Populations, this chapter first examines the 
similarities and the differences in the demographic, socioeconomic and cultural 
characteristics of the Karen, in their land use, and in availability of government services 
in the Karen hamlets within and between the two provinces.
The results of fieldwork are used to describe the characteristics of the four 
selected hamlets, and the demographic and socioeconomic characteristics of the Karen 
inhabitants. The fertility differentials among the four hamlets and some possible 
explanations are also discussed. The last section includes information from both sources 
to document the limitations of information available from the census, in order to prepare 
and reorganise the hill tribe census data.
5.1 Characteristics of the study provinces and population: data from 
the Census of Hill Tribe Populations
This section consists of six major subsections. Subsection 5.1.1 describes the 
charateristics of the study provinces: Chiang Mai and Mae Hong Son. Subsection 5.1.2
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discusses demographic chracteristics, including type of household and hamlet. 
Subsection 5.1.3 presents socioeconomic characteristics. Subsection 5.1.4 discusses 
cultural characteristics. Subsection 5.1.5, the issue of land, and in Subsection 5.1.6, the 
availability of government services is discussed.
5.1.1 Geographical setting: Chiang Mai and Mae Hong Son
Chiang Mai and Mae Hong Son provinces are located in the Northern region of 
Thailand. Chiang Mai covers an estimated area of 20,107 square kilometres, while the 
area of Mae Hong Son is 13,222 square kilometres. Mae Hong Son is more 
mountainous than any other province in Thailand. Chiang Mai has a common boundary 
with Mae Hong Son on the west (Map 5.1). The locations of the four study hamlets for 
the fieldwork are also shown in Map 5.1. Both provinces have a boundary with 
Myanmar, a country where a large number of the Karen live. The northern part of 
Chiang Mai adjoins Myanmar, while Mae Hong Son has a long common boundary with 
Myanmar on the west and the north.
Chiang Mai is the largest province in the North in terms of number of people, and 
Chiang Mai also has the highest level of development in the North. By contrast, Mae 
Hong Son has the smallest number of people. According to the 1990 Population and 
Housing Census, the size of population was about 1.4 million in Chiang Mai and about 
158, 000 in Mae Hong Son (National Statistical Office (NSO), 1993a: 30, 1993b: 30). 
The population density of Chiang Mai was about 68 persons per square kilometre, and 
that of Mae Hong Son was about 13 persons per square kilometre.
5.1.2 Karen population, household, and hamlet
According to the 1986 Census of Hill Tribe Populations, the Karen population in 
Chiang Mai was 85,814. There were 15,615 Karen households, and 721 Karen hamlets. 
The average size of Karen hamlets in Chiang Mai was about 22 households.
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Map 5.1: The study provinces and the study hamlets for the fieldwork
Source: Maping unit, Tribal Research Institute (TRI)
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The ratio of the Karen to the Thai in Chiang Mai was about 7: 100. The total size 
of the Thai population was calculated from the total number of people in the province 
minus the number of the hill tribes in this province from the 1990 Population and 
Housing Census. The Census of Hill Tribe Populations was carried out separately from 
the Population and Housing Census (Section 4.1.1).
Table 5.1: Size of the Thai population, the Karen population, the Karen 
households, and the Karen hamlets, Chiang Mai 1986, Mae Hong Son 1987
Province Thai
population
Karen
population
Karen
household
Karen
hamlet
Chiang Mai 1,367,183 85,814 15,615 721
Mae Hong Son 158,385 66,470 12,356 561
Total 1,525,568 152,284 27,971 1282
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
(Karen population)
Population and Housing Census, Chiang Mai, Mae Hong Son 1990 
(Thai population)
According to the 1987 Census of Hill Tribe Populations, the number of the Karen 
in Mae Hong Son was 66,470. There were 12,356 Karen households in Mae Hong Son, 
in 561 hamlets. The average size of Karen hamlet was the same as that in Chiang Mai, 
22 households per hamlet.
Although the number of Karen in Mae Hong Son was smaller than in Chiang Mai, 
the ratio of the Karen to the Thai in Mae Hong Son was considerably higher than that in 
Chiang Mai. It was about 48: 100. The number of the Thai is estimated in the same 
manner as for Chiang Mai.
Population structure
Table 5.2 shows the age and sex distribution of the Karen population in Chiang 
Mai and Mae Hong Son. The total population in both provinces in this table excludes 
those whose ages were unknown. In Chiang Mai, there were 131 males and 142 females 
whose ages were unknown. In Mae Hong Son, there were 32 males and 37 females
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whose ages were unknown. The figures of those with unknown ages constituted less 
than 0.5 per cent of the total population in these provinces.
Table 5.2: Population distribution of the Karen, Chiang Mai 1986, Mae Hong Son
1987
Sex Age group
0-14 15-64 65+ Total
Chiang Mai
Male 18467 23685 1169 43321
(43) (55) (3) (100)
Female 17647 23307 1266 42220
(42) (55) (3) (100)
Mae Hong Son
Male 14506 18157 1034 33697
(43) (54) (3) (100)
Female 13921 17856 927 32704
(43) (55) (3) (100)
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: Figures in parentheses are percentages.
Totals may not add up to 100 due to rounding.
The table demonstrates that the patterns of age and sex distribution in both 
provinces were similar. More than 40 per cent of the total population was in the 0-14 
year age group; the older age group of 65 years and over accounted for three per cent of 
the total population. The dependency ratios (the proportion of population aged under 15 
years and aged 65 years and over per 100 population aged 15-64 years) exceeded 80 in 
both provinces. The overall sex ratio of all combined age groups and the total 
population slightly favoured males, the exception being for the 65 years and over age 
group of the population in Chiang Mai, in which the number of females was slightly 
higher than that of males. The population pyramids by five-year age group of the Karen 
in Chiang Mai and Mae Hong Son are shown in Figures 5.1 and 5.2.
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Figure 5.1: Population pyramid by five- year age group of the Karen,
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Type of Karen household
The classification of the types of Karen households is developed from a 
classification used for the structure of Aboriginal families in Australia (Gray, 1989). 
The Karen household structure in this thesis is classified into three major types: single 
person household, nuclear and augmented nuclear household, and single parent 
household.
The types of Karen household were similar in both provinces. More than 60 per 
cent of the households were nuclear, comprising a couple with or without children 
(Table 5.3 and Table 5.4). Augmented nuclear households were largely a couple with 
children and other lineally linked family members, for instance with children's family, 
or parents or relatives. In the Census of Hill Tribe Populations, parent and relative were 
classified in the same category. However, in most cases in which a couple with children 
was living with ' parents or relatives', they were actually living with parents.
About nine per cent of the households in Chiang Mai and Mae Hong Son were 
headed by women, and four per cent of the households in both provinces were single­
parent households headed by men. The heads of single-parent households were mainly 
widows and widowers. The highest proportion of these two groups were those who 
lived with their children or children's family. The average size of Karen households in 
both provinces was about five persons.
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Table 5.3: Type of Karen household, number of Karen residents, and average size 
___________________of Karen household, Chiang Mai 1986__________________
Type of household Number of 
households
Per cent Household
size
Single person households
Single person 171 1 1
Nuclear and augmented nuclear
households
Couple without children 653 4 2.0
Couple with child(ren):
and no others 9660 62 5.4
and child(ren)'s spouse/grandchild(ren) 848 6 8.7
and parent(s) or relative(s) 848 6 6.8
other combinations 1275 8 7.2
Single parent and augmented single
parent households
Woman with child(ren):
and no others 837 5 3.8
and child(ren)'s spouse/grandchild(ren) 388 3 6.4
and parent(s) or relative(s) 76 * 5.0
other combinations 126 1 4.5
Man with child(ren):
and no others 328 2 3.8
and child(ren)'s spouse/grandchild(ren) 191 1 6.6
and parent(s) or relative(s) 32 * 4.7
other combinations 182 1 4.3
Total 15615 100 5.5
Source: Census of Hill Tribe Populations, Chiang Mai 1986
Notes: * = Proportions less than one per cent
Totals may not add up to 100 due to rounding.
Children include adopted children 
Parent and relative are in the same category.
Other combinations refers to combinations of relationship not falling into 
the defined categories, including non-relatives and unknown relationship to 
head of households.
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Table 5.4: Type of Karen household, number of Karen residents, and average size 
__________________of Karen household, Mae Hong Son 1987_________________
Type of household Number of Percent Household
households size
Single person households
Single person
Nuclear and augmented nuclear 
households
Couple without children 
Couple with child(ren): 
and no others
and child(ren)'s spouse/grandchild(ren) 
and parent(s) or relative(s) 
other combinations
Single parent and augmented single 
parent households
Woman with child(ren): 
and no others
and child(ren)'s spouse/grandchild(ren) 
and parent(s) or relative(s) 
other combinations
Man with child(ren): 
and no others
and child(ren)'s spouse/grandchild(ren) 
and parent(s) or relative(s) 
other combinations
Total
287 2 1
531 4 2.0
7319 59 5.3
1171 10 7.8
820 7 6.7
520 4 6.9
651 5 3.7
331 3 6.2
53 * 4.6
92 1 4.6
258 2 3.9
163 1 6.2
21 * 5.1
139 1 4.2
12356_______ 100_________ 5A_
Source: Census of Hill Tribe Populations, Mae Hong Son, 1987
Notes: * = Proportions less than one per cent
Totals may not add up to 100 due to rounding.
Children include adopted children 
Parent and relative are in the same category.
Other combinations refers to combinations of relationship not falling into 
the defined categories, including non-relatives and unknown relationship to 
head of households.
72
5.1.3 Socioeconomic characteristics
In this section, a summary of socioeconomic characteristics of the Karen is 
presented. These characteristics are as follows: citizenship, education, occupation, 
material assets held, and animals raised.
Thai citizenship
As already mentioned in Section 3.4, the Thai government wants the hill tribes to 
be self-reliant Thai citizens. However, not all the Karen have obtained Thai citizenship. 
Although Mae Hong Son is more remote and less developed than Chiang Mai, it had a 
higher proportion of those who obtained Thai citizenship. More than 70 per cent of the 
Karen in Chiang Mai, and 80 per cent of the Karen in Mae Hong Son had obtained Thai 
citizenship. Mae Hong Son had a lower proportion of the Karen who were not listed by 
any government departments. This group, presumably, was not yet exposed to the Thai 
government officials until the survey period of the Census of Hill Tribe Populations. 
About 20 per cent of the Karen in Chiang Mai were in this category compared with only 
8 per cent of the Karen in Mae Hong Son.
Table 5.5: Per cent distribution of Karen population by sex and citizenship, 
________________Chiang Mai 1986, Mae Hong Son 1987_______________
____ Chiang Mai________ Mae Hong Son
Male Female Male Female
Holding Thai citizenship 
Listed in household
73 71 85 84
registration form,
not holding Thai citizenship 3 3 4 4
Listed in other
government departments, 
not holding Thai citizenship 2 2 3 4
Neither listed nor holding
Thai citizenship 20 21 8 8
Unknown 2 2 * *
Total 100 100 100 100
Number of cases 43454 42360 33729 32741
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: * = Proportions less than one per cent.
Totals may not add to 100 due to rounding.
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Education
Before 1950 Thai schools had not been established for the hill tribe populations in 
the hill tribe areas (Section 3.4). Table 5.6 shows that the patterns of education among 
the Karen aged five years and over in Chiang Mai and Mae Hong Son were similar. 
More than 70 per cent of the Karen in both provinces had no education. In both 
provinces, the proportion of males with some education was higher than that of females. 
About 21 per cent of males and 14 per cent of females in Chiang Mai and 26 per cent of 
males and 19 per cent of females in Mae Hong Son had some education. More than 80 
per cent of those with some education attained no more than primary school (Grade 1- 
Grade 6), and, as expected, more than 90 per cent of these were those in the younger 
generation, less than 30 years of age.
Table 5.6: Per cent distribution of Karen population aged five years and over by 
____ sex and education attainment, Chiang Mai 1986, Mae Hong Son 1987____
Education Chiang Mai Mae Hong Son
Male Female Male Female
No education 76 83 73 80
Some education 21 14 26 19
Unknown 3 3 1 1
Total 100 100 100 100
Number of cases 36513 35636 28031 27332
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Occupation
In the Census of Hill Tribe Populations, 'occupation' refers to the major 
occupation of a person during the year before the survey, on which he or she spent most 
of the time. If a person had more than one occupation and spent equal time, the 
occupation that yielded more income would be taken as the major occupation. If both 
time spent and income yielded was equal, it depended on a respondent to choose his or 
her major occupation.
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In both provinces more than 80 per cent of the Karen aged 11 and over were 
engaged in dry-rice or wet-rice cultivation. The proportion of those who grew dry rice 
was higher than those who grew wet rice, as expected, since most of the Karen live in 
the mountains. In Mae Hong Son, the proportion of those who were engaged in dry-rice 
cultivation was higher than in Chiang Mai. This is probably due to the fact that Mae 
Hong Son has more mountainous areas than Chiang Mai.
Table 5.7: Occupational distribution of Karen population aged 11 years and over 
_______________ by sex, Chiang Mai 1986, Mae Hong Son 1987_______________
Occupation Chiang Mai Mae Hong Son
Male Female Male Female
Wet rice 37 37 29 28
Dry rice 45 44 54 55
Orchard 5 5 7 7
Employee 4 4 3 3
Others 1 1 1 *
Unknown 3 4 3 3
Did not work 4 5 4 4
Total 100 100 100 100
Number of cases 28855 28407 22263 21845
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: * = Proportions less than one per cent.
Totals may not add to 100 due to rounding.
Others include sales, animal husbandry, and hunting gathering. 
Those who did not work include students.
Household material assets
Very few Karen households had electricity. Among all household possessions, the 
highest proportion of the Karen households owned radio, which is likely to be the 
cheapest item, followed by a ploughing machine, which is the equipment for agriculture.
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Table 5.8: Karen households material assets, Chiang Mai 1986, Mae Hong Son
1987 (percentage)
Items Chiang Mai Mae Hong Son
Electricity 2 4
Radio 30 24
Fan * 1
Television * *
Refrigerator * *
Sewing machine 2 2
Bicycle 5 2
Motorcycle 2 2
Pick-up truck 1 *
Water pump 1 *
Ploughing machine 6 3
Number of cases 15615 12356
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987.
Notes: * = Proportions less than one per cent.
One household may have none or more than one item.
Livestock
The major livestock kept by the Karen included chickens, pigs, buffalo, and oxen. 
More than 80 per cent of households both in Chiang Mai and Mae Hong Son owned at 
least one chicken and more than 70 per cent of households in both provinces owned at 
least one pig. However, most of these households owned only 1-4 pigs, and about 40 per 
cent owned more than 10 chickens. One household may own more than one type of 
livestock. About two per cent and three per cent of the Karen households in Chiang Mai 
and Mae Hong Son respectively owned at least one elephant, which is mainly used for 
logging and activities connected with tourism.
Apart from these types of animals, they also raised other types of animals such as 
horses, goats, asses, and ducks. But a very small proportion (less than five per cent) of 
Karen households owned these animals, so they are not shown in Table 5.9.
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Table 5.9: Karen households by ownership of livestock, Chiang Mai 1986, Mae 
______________________Hong Son 1987(percentage)______________________
Livestock Chiang Mai Mae Hong Son
Elephant
none 98 97
1-4 2 3
5+ * *
Oxen
none 66 80
1-4 22 15
5-9 8 4
10+ 4 *
Buffalo
None 55 53
1-4 34 36
5-9 9 9
10+ 2 2
Pig
None 27 25
1-4 62 59
5-9 8 13
10+ 3 2
Chicken
None 15 13
1-4 27 24
5-9 23 27
10+ 35 36
Number of cases 15615 12356
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987.
Notes: * = Proportions less than one per cent.
Total percentage in each case may not add up to 100 due to rounding.
One household may have none or more than one item of livestock.
5.1.4 Cultural characteristics
This section discusses the cultural integration of the Karen into Thai society. Two 
characteristics of the Karen are examined: religion and speaking Thai.
Religion
The Buddhist missionaries began to work in the hill tribe area in the 1950s, and 
Christian missionaries began to propagate Christianity to the hill tribes more than 80
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years earlier (Section 3.4). Many Karen were converted from animism to Buddhism or 
Christianity. Buddhism constituted the highest proportion among the Karen in both 
provinces, followed by Christianity. About 45 per cent of the Karen in Chiang Mai and 
40 per cent of the Karen in Mae Hong Son reported that they were Buddhists. The 
proportion of Christians in Mae Hong Son was considerably higher than that in Chiang 
Mai (33 per cent as opposed to 20 per cent). The proportion of Karen who professed 
animism, and Buddhism and animism was slightly higher in Chiang Mai.
Table 5.10: Per cent distribution of Karen population aged five years and over by 
___________ sex and religion, Chiang Mai 1986, Mae Hong Son 1987___________
Religion Chiang Mai Mae Hong Son
Male Female Male Female
Buddhism 45 45 40 39
Animism 18 19 16 16
Buddhism and
animism 15 15 11 12
Christianity 22 21 33 33
Others * * 1 1
Total 100 100 100 100
Number of cases 36513 35636 28031 27332
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: *=Proportions less than one per cent.
Totals may not add up to 100 due to rounding. 
Others include Islam and unknown.
Speaking Thai
Normally, the Karen speak their own language. The Karen who can speak Thai 
have not necessarily learnt it through the Thai education system. They have learnt to 
speak Thai, in this case most likely the Northern Thai dialect, through contact with the 
Northern Thai people. Therefore, the spoken Thai language of the Karen is either 
Northern Thai dialect, or else Central Thai dialect, the official Thai language.
In contrast to the education pattern, the proportion who speak Thai was higher in 
Chiang Mai than Mae Hong Son. Similarly to the education pattern, the proportion of 
Karen males speaking Thai was higher than for Karen females in both provinces.
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Table 5.11: Per cent distribution of Karen population aged five years and over by 
________ sex and speaking Thai, Chiang Mai 1986, Mae Hong Son 1987________
Speaking Thai Chiang Mai Mae Hong Son
Male Female Male Female
Yes 66 37 60 30
No 32 61 40 70
Unknown 2 2 * *
Total 100 100 100 100
Number of cases 36513 35636 28031 27332
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Note: *=Proportions less than one per cent.
Totals may not add up to 100 due to rounding.
5.1.5 Land
There were two types of information about land in the Census of Hill Tribe 
Populations: total size of land holding, and area of land according to the ownership 
status. Land in the hill tribe census refers to the land used for cultivation and for raising 
animals during the year prior to the survey. The cultivated land was not counted twice if 
the same land was used for a second crop planted in the same year, nor did it include 
land that was rented. The land for raising animals included only the land that had a 
fence surrounding it for animal raising purposes, not including the public field, nor the 
area under Karen houses where some livestock (including pigs) were often kept.
Categories of land tenure included ownership of land, land distributed by 
government, rented land, national forest land, and other holdings such as the land which 
relatives are permitted to cultivate without paying rent.
Ownership means that the owners must have land certificates, or inherit land, or 
have worked on private land more than ten years continuously. Government distribution 
means that the occupants cultivate land granted to individuals who cannot legally 
transfer the land except through inheritance.
Table 5.12 shows that, regardless of land tenure, about six per cent of the Karen 
households in Chiang Mai and about seven per cent of the Karen households in Mae 
Hong Son did not have any land for cultivation or raising animals.
79
Table 5.12: Karen households by land tenure and size of land holding, Chiang Mai 
___________________1986, Mae Hong Son 1987 (percentage)__________________
Land tenure Chiang Mai Mae Hong Son
Size of land holding (Rai)
landless 6 7
less than 5 51 37
5-9 31 36
>10 12 20
Ownership of land holding (Rai)
no land with this form of tenure 67 65
less than 5 19 18
5-9 10 13
>10 4 4
Government distribution (Rai)
no land with this form of tenure 94 96
less than 5 3 2
5-9 3 1
>10 * 1
Rent (Rai)
no land with this form of tenure 99 99
less than 5 1 1
5-9 * *
>10 - *
National forest (Rai)
no land with this form of tenure 41 40
less than 5 36 25
5-9 17 22
>10 6 2
Other holdings (Rai)
no land with this form of tenure 94 96
less than 5 4 2
5-9 2 1
>10 * 1
Number of cases 15615 12356
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987.
Note: * = Proportions less than one per cent.
Totals in each case may not add up to 100 due to rounding. 
One household may have more than one type of land tenure.
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Table 5.12 clearly illustrates the considerable disparities in land distribution 
among the Karen. At the lower end of the scale, only about one-third of the households 
in Chiang Mai and Mae Hong Son owned land, and about half of them were owners of 
small plots under 5 Rai. Very few Karen households cultivated land distributed by the 
government, or rented land. About 60 per cent of the Karen households in both Chiang 
Mai and Mae Hong Son were cultivating national forest land. This is not because they 
invaded national forest, but because they were living in national forest before the 
government declared those areas to be preserved national forest. What is surprising is 
that these figures were higher than the expected ones. It was believed that the hill tribes 
would be unlikely to report that they cultivated on the national forest land since they 
were afraid of being moved from the national forest. These findings, probably, reflect 
characteristic Karen honesty and integrity which was also found during the fieldwork.
5.1.6 The availability of government services
Less than half of the hamlets in both provinces had a school, health centre or road. 
The proportion of Karen hamlets with a school or health centre was higher in Mae Hong 
Son while the proportion with a road was considerably higher in Chiang Mai. Here, 
'road' means roads that can be used by vehicles other than motorcycles and bicycles.
Table 5.13: Karen hamlets with selected characteristics, Chiang Mai 1986, Mae
Hong Son 1987 (percentage)
Characteristics Chiang Mai Mae Hong Son
Hamlet with health centre 10 13
Hamlet with school 32 48
Hamlet with road 45 29
Number of cases 721 561
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Note: One hamlet may have none or more than one type of government services.
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5.2 Characteristics of the study hamlets and population: data from the 
fieldwork
The two selected hamlets in Chiang Mai are the so called 'well-serviced hamlets': 
the Buddhist hamlet and the Catholic hamlet both had a school and a health centre 
(Section 4.2.2). The two less-serviced hamlets in Mae Hong Son consist of one 
Buddhist hamlet and one Catholic hamlet, but without these government services. 
However, these four hamlets also have some other similarities and differences which 
will be discussed in the following sections.
All hamlets were accessible by road. The road that linked each hamlet to the main 
highway was an unsealed track. However, it could be used by vehicles other than 
bicycles and motorcycles. All hamlets were about 8-9 kilometres from the main 
highway. They were surrounded by neighbouring hamlets. Among the four hamlets, the 
least isolated hamlet in terms of the distance to neighbouring hamlets (the Buddhist 
hamlet in Chiang Mai) was separated from the nearest neighbouring hamlet by a small 
stream. They were regarded as different hamlets because they had different religious 
leaders. In the most remote hamlet (the Catholic hamlet in Mae Hong Son) it took the 
inhabitants about 15 minutes to walk across the hills to the nearest neighbouring hamlet. 
All hamlets had piped mountain water, but no electricity.
Although there were regular bus or minibus services, the Karen usually walked 
from their hamlets to catch the buses at the main highway. Walking for a long distance 
to visit relatives or friends was common behaviour among the Karen. I saw the Karen 
from a groom's hamlet walk to a bride's hamlet for the wedding ceremony. It was a very 
impressive memory watching the Karen with their colourful best dresses walking along 
the hills in their cheerful manner. I was told that they had started in the morning, visited 
their neighbouring hamlets on the way, and probably arrived at the bride's hamlet in the 
evening of the same day. The Karen sometimes hired motorcycles, or paid for the pick­
up truck service, which was operated once a week or when there were enough 
passengers, in their own or neighbouring hamlets.
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There was a shop in every hamlet selling a range of groceries, and other items 
such as fresh meat, vegetables, and cotton thread for weaving. There were also some 
merchants who came to the hamlet, usually selling fresh meat, and vegetables. The 
Karen went to the towns to shop for their needs if they could afford the cost of 
transportation. However, the most common reason for going to the towns emerging 
from the focus group discussions and in-depth interviews was to go to the hospitals.
Most of the houses were built of bamboo or wooden planks, and raised from the 
ground. The Karen raised various kinds of domestic animals, such as pigs and chickens, 
in the area under their houses, buffaloes, and cattle in the field, mainly for sacrifices in 
various ceremonies such as weddings, or when a family member was ill. These animals 
provide a source of animal protein. Nowadays, they are also a source of cash income. 
There were radios in every hamlet, but only a few households owned them.
There were religious leaders in the four hamlets. In the Buddhist hamlets, the 
succession of the religious leaders was still the same as in the past (Section 3.3). In the 
Catholic hamlets, the religious leaders were young adult men selected by Catholic 
priests. Official village headmen, who tended to have most contact with the Thai, also 
lived in the Buddhist hamlet in Chiang Mai and in the Catholic hamlet in Mae Hong 
Son.
5.2.1 The two well-serviced hamlets in Chiang Mai
The two hamlets were located in the same national forest. Shifting cultivation was 
strictly prohibited in this area. Apart from a school and a health centre, Hill Tribe 
Development and Welfare Centre and Royal Initiative Projects were also located in the 
Buddhist hamlet. In the Catholic hamlet there was also a Catholic church.
In the Buddhist hamlet, the official village headman owned a pick-up truck, a 
television and a video recorder. A generator was used to operate the television. The 
television could not receive broadcasts from the cities, because the hamlet was located 
in the hills. They used the television together with the video recorder for entertainment
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movies. The owner charged those who wanted to watch a video-taped movie, one Baht 
for children and three Baht for adults.
Demographic characteristics
In the Buddhist hamlet in Chiang Mai, according to the 1992/93 fieldwork, there 
were 115 Karen people in 17 households. The sex ratio was 125. The average size of 
households was about seven persons. It can be clearly seen from the population pyramid 
that there was a surplus number of males in the age group 15-30 (Figure 5.3). This was 
because the young adult females migrated to work in Chiang Mai City. This pattern of 
migration is related to work characteristics in Chiang Mai City where the service sector 
or manufacturing employers prefer females. This pattern was not found in the Catholic 
hamlet, which was located further from Chiang Mai City. However, these findings may 
also be due to the small number of people in this hamlet.
In the Catholic hamlet, there were 302 Karen population in 63 households. The 
sex ratio was 103, and the average size of households was about five persons. The 
population pyramid in Figure 5.4 shows that the proportion of Karen males at age 5-9 
was considerable higher than that of the Karen females, whereas the proportion of the 
Karen males at age 10-14 was considerably lower than that of the Karen females. These 
findings are possibly due to age misstatement, but of course they could occur by chance 
in such a small population.
It can also be observed that there were more males than females in the age group 
of 60 years and over in both hamlets and also in the Buddhist hamlet in Mae Hong Son 
(to be discussed in Section 5.2.2). This implies that the life expectancy of Karen females 
was lower than that of Karen males. This is probably because the Karen females had to 
work as hard in the field as Karen males and at the same time they had to play the 
maternal roles: bearing and looking after the children.
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Figure 5.3: Population pyramid by five-year age group of the Karen, the 
Buddhist hamlet, Chiang Mai
Age group
population 20
Source: Appendix E.l
Figure 5.4: Population pyramid by five-year age group of the Karen, the
Catholic hamlet, Chiang Mai
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Socioeconomic characteristics 
Education
The proportion of those who had some education was higher among males than 
females in both hamlets. This may reflect one of the Karen beliefs that emerged from 
both focus group discussions among the males and in-depth interviews among the 
females during the fieldwork. The Karen male was the head of household, and his major 
responsibilities were to look after and to feed his family. Karen males, therefore, were 
felt to need more knowledge than Karen females. However, this does not mean that 
Karen women had a low status. This matter will be discussed in Chapter 10. The 
proportion of those who spoke Thai was also much higher among males. This is likely 
to be due to the fact that Karen men had more education, travelled more to towns or 
cities, and were more in contact with the Thai people than Karen females.
Table 5.14: Educational distribution of Karen population aged five years and over 
_______ in the Buddhist and Catholic hamlets in Chiang Mai (percentage)______
Buddhist hamlet Catholic hamlet
Male Female Male Female
Education
Some 62 44 53 40
No education 38 56 47 60
Speaking Thai
Yes 92 59 84 53
No 8 41 16 47
Total 100 100 100 100
Number of cases 60 46 135 132
Note: Totals may not add up to 100 due to rounding
The proportion of the Karen with some education was higher in the Buddhist 
hamlet than in the Catholic hamlet for both Karen males and females. The proportion of 
the Karen who spoke Thai in the Buddhist hamlet was also higher. This is not only 
because of the higher proportion of those with some education but also the economic 
activities, to be discussed in the occupational section, that made the Karen in the 
Buddhist hamlet have more contact with the Thai.
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Occupation
In the Buddhist hamlet, almost 80 per cent of the Karen males and females were 
engaged in wet-rice cultivation and orchard work. They grew temperate-zone fruits, 
vegetables, and flowers such as strawberries, cabbages, zucchinis, statice and gerbera 
mainly for the Royal Initiative Projects which were responsible for the investment and 
the marketing. The economy of this hamlet was the best among the four study hamlets 
because of these Royal Project activities, sustainable by continuing input of marketing 
skills and infrastructure.
Table 5.15: Occupational distribution of Karen population aged 11 years and over 
_______ in the Buddhist and Catholic hamlets in Chiang Mai (percentage)______
Buddhist hamlet Catholic hamlet
Occupation Male Female Male Female
Dry rice - - 35 43
Wet rice - - 2 2
Dry and wet rice - - 38 31
Wet rice and orchard 79 79 - -
Employee - - 8 11
Sales workers 2 3 2 2
Students 19 17 16 13
Total 100 100 100 100
Number of cases 47 29 106 114
Note: Totals may not add up to 100 due to rounding.
In the Catholic hamlet, more than 70 per cent of males and females were engaged 
in dry-rice, and dry-rice and wet-rice cultivation. Due to the location of this hamlet, 
unlike the Buddhist hamlet, the area where wet rice could be grown was considerably 
smaller than the area for dry rice. The inhabitants who were practicing dry-rice 
cultivation complained that the productivity of dry rice was getting lower every year. 
Some mentioned that as a result of the government restriction on using land for shifting 
cultivation in the national forest, they had to grow dry rice on the same land every year 
although a fallow period was needed. About eight per cent of males and 11 per cent of
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Karen became employees. My own impression was that this Catholic hamlet was 
poorest among the four selected hamlets.
5.2.2 The two less-serviced hamlets in Mae Hong Son
Although the Buddhist and Catholic hamlets in this province did not have schools 
or health centres located in the hamlets, these services were available in their 
neighbouring hamlets. There was a Catholic church in the Catholic hamlet.
Demographic characteristics
According to the 1992/93 fieldwork, there were 107 Karen people in 18 
households in the Buddhist hamlet. The sex ratio was 106, and the average size of 
households was about six persons. Similar to the age-sex structure of the two hamlets in 
Chiang Mai, there were considerably more males than females in the age group of 60 
years and over. This appears to confirm the previous finding that life expectancy of 
Karen females was lower than that of Karen males.
In the Catholic hamlet at the time of fieldwork, there were 150 Karen in 28 
households . The number of males was equal to the number of females. The average size 
of households was about five persons. The population pyramids of the two hamlets are 
shown in Figures 5.5 and 5.6. Unlike the age-sex structure of the hamlets in Chiang 
Mai, there was a surplus number of young adult females aged 15-19 in the two hamlets 
in Mae Hong Son. The young adult males were probably working in logging in 
Myanmar since Mae Hong Son has a long common boundary with Myanmar.
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Figure 5.5: Population pyramid by five-year age group of the Karen, the 
Buddhist hamlet, Mae Hong Son
Age group
I 60+
5)5-59~
50-j54~
45-49 
40j44~
35-39 Females
30-34~
25-29 
20-24 
1 15-19
I 10-14
Males
Appendix E.2
Figure 5.6: Population pyramid by five-year age group of the Karen, the 
Catholic hamlet, Mae Hong Son
Age *roup
60+
55-5S1
50-54
45-49
40-4^ ~
FemalesMales 3 5 .3 9
30-34
25-29 1
20-24
15-19
10-14
5-9
0-4
------------------1—1---------------------- 1---------------------------- -------------1------- -----1-------------1-
25
Source: Appendix E.2
89
Socioeconomic characteristics 
Education
Although there was no school located in these two hamlets, the Karen had access 
to school in neighbouring hamlets. Due to the location of the four selected hamlets, 
there was no significant difference in the access to a school or a health station. The 
lower levels of those with some education in Mae Hong Son than Chiang Mai were 
likely to be due to the later establishment of the schools in Mae Hong Son, not less 
access to education.
Table 5.16: Educational distribution of Karen population aged five years and over 
______ in the Buddhist and Catholic hamlet in Mae Hong Son (percentage)_____
Buddhist hamlet Catholic hamlet
Male Female Male Female
Education
Some 48 • 33 49 34
No education 52 68 52 66
Speaking Thai
Yes 63 38 59 34
No 37 63 41 66
Total 100 100 100 100
Number of cases 48 48 66 67
Note: Totals may not add up to 100 due to rounding
Similar to the pattern of education in the two hamlets in Chiang Mai, the 
proportion of those with some education, and of those who spoke Thai was higher 
among Karen males.
Occupation
No one in the Buddhist hamlet was practicing only dry-rice cultivation, but a 
small proportion of the Karen in the Catholic hamlet was practicing only dry-rice 
cultivation. The Karen in the Buddhist hamlet were likely to have higher economic 
status than those in the Catholic hamlet, as manifested by the higher proportion of those 
who were engaged in only wet-rice cultivation.
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Table 5.17 : Occupational distribution of Karen population aged 11 years and over 
______ in the Buddhist and Catholic hamlets in Mae Hong Son (percentage)_____
Buddhist hamlet Catholic hamlet
Occupation Male Female Male Female
Dry rice - - 8 14
Wet rice 50 40 2 2
Dry and wet rice 30 40 67 69
Sales workers 5 5 - -
Students 16 15 24 15
Total 100 100 100 100
Number of cases 44 40 51 52
Note: Totals may not add up to 100 due to rounding.
Shifting cultivation was also prohibited in this area, but according to the Karen in 
these two hamlets, it was not as strict as in Chiang Mai. Some of the Karen said that 
they could still practice shifting cultivation in the areas far from the road or main 
highway or the eyes of the Thai government officials.
5.2.3 Fertility differentials among the four hamlets
Data on number of children ever bom were also collected. Table 5.18 shows mean 
number of children ever bom for all Karen women aged 15-49 for the four hamlets. 
Mean number of children ever bom was standardised using all Karen women aged 15- 
49 in the Buddhist hamlet in Chiang Mai as a standard population.
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Table 5.18: Mean number children ever born of Karen women aged 15-49 years, 
________ by the four selected hamlets, Chiang Mai and Mae Hong Son________
Age group
Chiang Mai Mae Hong Son
Buddhist Catholic Buddhist Catholic
15-19 0.3 0.0 0.0 0.3
20-24 1.0 0.9 1.0 1.0
25-29 2.0 1.9 2.6 2.2
30-34 4.3 3.0 * 5.0
35-39 5.2 3.3 4.5 6.5
40-44 4.7 5.0 * 5.0
45-49 7.0 3.4 5.0 6.7
Mean CEB 3.5 1.8 2.0 2.4
Mean CEB (Stand.) 3.5 2.6 1.9 4.0
Notes: *=There is no woman in that age group.
Using women in the Buddhist hamlet in Chiang Mai as the standard 
population.
The results show that the patterns of fertility in the four hamlets were quite 
different. The highest level was in the Catholic hamlet in Mae Hong Son, and the lowest 
in the Buddhist hamlet in that province. The inhabitants of the Buddhist hamlet in 
Chiang Mai had higher socioeconomic status than those any of the other hamlets, as 
manifested by occupation and education, and had most contact with Thai people, but 
they had quite high fertility. The health provider in the Catholic hamlet in Chiang Mai 
played an important role in persuasion of the Karen in his hamlet to use family planning 
services. This, coupled with the economic hardship in this hamlet, resulted in many 
Karen in this hamlet practicing contraception. Both male and female sterilisation were 
widely used methods in this hamlet.
The role of the Catholic priest in the Catholic hamlet in Mae Hong Son probably 
led to the highest fertility among the four hamlets being found here. The roles of the 
Catholic priests in the two hamlets in Chiang Mai and Mae Hong Son were clearly 
different. None of the participants in the Catholic hamlet in Chiang Mai had heard about 
any Catholic teaching promoting a large family norm, nor were they aware of the 
prohibition on using modem contraception. I met the Catholic priest who came to the 
hamlet to remove an old wooden house to extend a school building in town. He said that
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he did not want to have a conflict with the Thai government over the family planning 
issue. His work was concentrated on education. Scholarships were given to the Karen 
who had a good record of study, regardless of religion, to continue their study beyond 
primary level in town.
In marked contrast, in the Catholic hamlet in Mae Hong Son, the Karen 
understood the Catholic doctrine to promote high fertility and to reject modem 
contraception. It emerges from this hamlet that the main teachings of the Catholic priest 
relating to fertility were that couples should have at least four children, not get married 
before age 17, and avoid using modem contraception because it may be harmful to 
health. The Catholic priest put the question to them that if they had only two children, 
and they died, what would happen to their lives? (Children were the most important 
security source for their old age). If they married before age 17 the priest would not 
attend the wedding ceremony.
However, due to the strong Thai family planning program and Karen economic 
hardship, some Karen in this hamlet were using contraception, and members of the 
younger generation wanted no more than two children. The male focus group 
participants agreed among themselves that they wanted to practice contraception, and 
they did not follow the Catholic prohibition of using modem contraception because the 
Catholic priest never helped them to feed their children.
An interesting finding is that normally in the Christian hamlets, both Catholic and 
Protestant, there were organised youth groups. The information about Protestant Karen 
came from my male interpreter who was a Protestant. Most of the members in the youth 
groups were not yet married. They were informed about many issues such as 
prostitution, contraception, AIDS, and the difficulties of working in town. My own 
impression was that they were trained to be proud of their ethnicity, and this was one of 
the main objectives in setting up the youth group. I also found that the Karen language 
was taught in the Catholic hamlet in Mae Hong Son. I could easily detect this difference 
in Karen identity among the inhabitants of this Catholic hamlet compared with the other
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study hamlets. All these influences may lead to a high level of fertility among the Karen 
Christians.
There was no youth group in the Catholic hamlet in Chiang Mai. I was told that 
there used to be, but the youth group collapsed, probably because most Karen in this 
hamlet were married very young, and the single teenagers migrated to work in Bangkok 
and Chiang Mai city. It would also be education taking the young men away since it was 
this hamlet where the priest provided scholarships for young men to continue their 
study.
There was no difference in the roles of the religious leaders in the Buddhist 
hamlets in Chiang Mai and Mae Hong Son. The fertility in the Buddhist hamlet in 
Chiang Mai was the second highest of the four since one of the reasons for 
unwillingness to have children which emerged from the fieldwork was economic 
hardship. In a hamlet not under this pressure, relatively high fertility would be expected.
It can be concluded that at a micro level, the reasons for fertility differentials 
between hamlets are clear.
5.3 Findings from the fieldwork as applied to the Census of Hill Tribe 
Populations
The findings from the fieldwork and the preliminary analysis of the hill tribe 
census data discussed earlier in this chapter lead to the consideration of variables to be 
included in the quantitative analysis. This issue will be discussed in detail in the 
following sections.
Women's wealth index
An index of the household's wealth and modernisation level has been devised 
based on the number and type of livestock and household possessions. The possession 
of livestock reflects the traditional way the Karen measure their socioeconomic status 
(Hinton, 1979: 83) while modem household possessions may reflect the modem way to 
measure Karen socioeconomic status.
There are some limitations in using this measurement to construct a wealth index.
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As mentioned in Section 3.3, not only livestock but also a share in an elephant and 
irrigated rice are used to measure the wealth status of the Karen. In the Census of Hill 
Tribe Populations, an elephant that was shared by more than one household would be 
ascribed to only one household, and the area of irrigated land cannot be drawn from this 
data set.
Most of the Karen are self-sufficient subsistence farmers. It is reasonable to 
assume that possessions depend on the household's purchasing ability, thus reflecting 
the level of wealth.
Type of livestock' refers to nine different items of livestock, and 'household 
possessions' refers to the ownership of items from a list of 10 modem goods as shown in 
Table 5.19. Some of these items are dependent on whether the hamlet had electricity. 
Experience from the fieldwork reveals that although electricity may not be available in a 
hamlet, a generator could be used to operate the television (Section 5.2.1). Moreover, 
there were very few households in both Chiang Mai and Mae Hong Son that owned the 
items likely to use electricity (fan, refrigerator, and television). The ownership of such 
items in areas with electricity could well reflect the level of modernisation of the 
individuals, and availability of electricity is selected as one independent variable.
Some of the modem consumer items also reflect access to information. These 
items include radio, television, motorcycle, bicycle, and pick-up truck. Ownership of 
radio is also selected as an independent variable representing access to information. 
Women who owned television were very rare. For the three types of vehicle, the 
experiences of the fieldwork show that it was more likely to be men than women who 
used these vehicles.
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Table 5.19: The price per consumer item, and livestock, Mae Hong Son 1987
Items Price per item in Baht
Consumer items
Radio 240
Fan 350
TV 5,500
Refrigerator 6,500
Sewing machine 1,650
Motorcycle 22,500
Bicycle 1,250
Pick-up truck 85,000
Water pump 7,500
Ploughing machine 11,500
Livestock
Elephant 810,751
Horse 6,500
Ox 4,000
Buffalo 1,058
Goat 104
Ass 2,500
Pig 328
Chicken 23
Duck 25
The index is the sum of points scored by the household. Allocation of points to 
material household possessions and livestock is based on the actual market prices in 
1987 collected by the Hill Tribe Public Welfare Centre, Mae Hong Son province as 
shown in Table 5.19. The wealth index is grouped into three categories: a 'low' level 
refers to index score of less than or equal to 3, 999 Baht while 'medium' and 'high' levels 
refer to index scores of 4, 000 to 19,999 Baht and more than or equal to 20,000 Baht.
In the Census of Hill Tribe Populations, the questions about possession of modem 
consumer items, livestock, and electricity were asked at the household level. It is 
assumed implicitly in the construction of this index that there is a close association 
between a woman's individual status and the status of her household with regard to 
wealth and modernisation.
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Religion
While there are four major religions among the Karen: animism, Buddhism, 
Buddhism and animism, and Christianity (Phothiart, 1990), the traditional religion of 
the Karen is animism. The Karen believe in all kinds of spirits, believing that the spirits 
will look after those who do not violate their beliefs. Animism requires propitiation and 
sacrifice if people do something which displeases the spirits; otherwise disaster will 
occur in their communities. In family matters, all the family members must be present 
during ceremonies or sacrifices.
The mixed Buddhist and animist group still practices propitiation and sacrifice, 
but it is not necessary for all the family members to be present during sacrifices or 
ceremonies. The Buddhist Karen profess only Buddhism and have given up practicing 
sacrifice altogether. The last major religious group is Christianity. Similarly to Karen 
Buddhists, Karen Christians do not practice sacrifice.
The reported religion from the Census of Hill Tribe Populations may or may not 
reflect religious belief since the major religions (animism, Buddhism, and Christianity) 
are intertwined, and it was not necessarily religious belief that led to the transformation 
of their traditional religion.
Animism has some beliefs that are similar to Buddhism (Kunstadter et al., 1987: 
157). That Buddhism has been influenced by animism is still evident, and animism 
remains intertwined with Buddhism as practiced in modem Thailand (Knodel et al., 
1987: 162). Thai Buddhism stresses individual responsibility (Mole, 1973: 65-68). Thai 
Buddhism not only poses no major barriers to the use of contraception or to reduced 
family size but in some respects facilitates them. There are no scriptural prohibitions 
against contraception; nor is Buddhist doctrine particularly pronatalist. Only abortion is 
opposed on religious grounds, because of the Buddhist proscription against taking life 
(Fagley, 1967: 79; Ling, 1969). According to the fieldwork, these beliefs were also 
found in Karen animism. From the fieldwork experience and from the advice of a Karen 
expert at the Tribal Research Institute, it can be concluded that there were very few 
Karen who did not mix Buddhism with animism. It has also been noted in the literature
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that Christianity was also mixed up with animism (Le Bar et al., 1964, cited in Hinton, 
1983: 161).
The conversion from animism to other religions can be regarded as a process of 
adaptation among the Karen to the outside world which is partly due to the intervention 
of the state and the missionaries. The fieldwork showed that a main reason for 
converting to Buddhism or Catholicism was that the converts did not have to practice 
sacrifice, which required a lot of animals and the presence of all family members. The 
religious leaders were the first persons who were motivated to change the religion, and 
the members of their hamlets changed their traditional religion after their religious 
leaders did. During the fieldwork, I was told that nowadays it was very difficult for all 
family members to be present at the sacrifices or ceremonies since some of the family 
members might be in town for study or work. It was too expensive for them to make 
sacrifices because they had to kill animals they had raised, when they could sell them 
for cash income instead. The Karen seem to see a connection between economic 
organisation and religious organisation. Hamilton (1963: 214) quoted a Karen headman 
as saying that the Karen would become Christian if they knew it would improve their 
economic lot.
In this study, however, animism is not combined with Buddhism or Christianity 
although it is more or less sensible to combine them, especially animism with 
Buddhism. This is because Buddhism as the stated religious belief may be important in 
terms of indicating a degree of self-identification of being a Thai and greater integration 
with Thai society. Another limitation of the religious variable is that the Karen 
Christians cannot be categorised into Protestant and Catholics from the Hill Tribe 
Census data.
Land
Size of land holdings and patterns of land tenure from the hill tribe census cannot 
be used to represent the Karen socioeconomic status properly mainly because wet-rice 
or dry-rice land or mixed-agricultural type land cannot be differentiated. Only the land
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for wet rice can represent the socioeconomic status of the household because of very 
low productivity of the swidden agriculture. Swidden agriculture normally involves a 
larger amount of land than wet-rice agriculture. Smaller holdings could also reflect 
locations in which land is flatter and more valuable.
Instead of representing socioeconomic factors, size of land holding and size of 
land ownership will be used to test the land-labour demand hypothesis, and the land- 
security hypothesis (Stokes and Schutjer, 1984: 207; Stokes et al., 1986: 305-306) (to be 
discussed in Chapter 8). Although the amount of land owned is highly correlated with 
the amount of land cultivated, these two variables are included in the analyses. This is 
because they have different theoretical perspectives and about 70 per cent of the Karen 
households owned no land (Table 5.12). Information about land is, however, still of 
limited value. There is an enormous difference in productivity and labor needed 
between wet-rice land and upland areas for the same amount of land. Theoretically, 
these two factors have an impact on fertility in different directions.
Variables to be used from the Census of Hill Tribe Populations
The explanatory variables to be used for fertility analysis include only the 
characteristics of women, although the role of husband in fertility behaviour is 
recognised. The accuracy of matching husbands with wives is not known since there 
was no clear identifier for this matching. However, males were included in the focus 
group discussions. The findings from the fieldwork show that, in Karen society, most 
husbands and wives had some similar characteristics, such as the same occupation 
because work was seen as a family activity. In the four hamlets almost all members had 
the same occupation. The variables from the Census of Hill Tribe Populations to be used 
for the quantitative analyses in the subsequent chapters are summarised in Table 5.20
below.
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Table 5.20: Explanatory variables to be used in fertility analyses
E xplanatory variables D etailed cateogories
Socioeconom ic factors Education Som e Education (EDU1) 
N o education (EDU2)
Level o f w ealth Low level o f w ealth 
(W EA LTH  1)
M edium  level o f w ealth 
(W EA LTH2)
H igh level o f w ealth 
(W EA LTH3)
A vailability o f electricity Yes (ELEC1) 
No (ELEC2)
O ccupation Dry rice (OCCP1)
W et rice (OCCP2) 
O rchard w ork (OCCP3) 
Em ployee (OCCP4)
Land Size o f land holding (Rai) Landless (LAND1)
1-9 Rai (LAND2)
10 Rai and more (LA N D3)
Size o f land ow nership 
(Rai)
Landless (LAND1)
1-9 Rai (LA N D2)
10 Rai and m ore (LA N D3)
C ultural integration Religion B uddhism  (RELIG1) 
A nim ism  (RELIG 2) 
B uddhism  and anim ism  
(RELIG 3)
C hristianity (RELIG4)
Speaking Thai Yes (SPEA K  1) 
No (SPEA K 2)
O w nership o f radio Yes (RA D IO  1) 
N o (R A D I02)
C haracteristics o f the A vailability o f health
ham let centre (H A M LET 1) 
A vailability o f road
transportation 
(HAM LET2)
A vailability o f health 
centre and road
transportation 
(H A M LET3)
N o health centre and road
transportation
(H A M LET4)
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For the characteristics of hamlet used in Chapter 11, which is about current 
contraceptive use, only the availability of health centre will be used since the utilisation 
of health centre wall be a focus. Apart from the different procedures in subsetting the 
data (Section 4.1.2) and the difference in 'not known' for each variable, the total number 
of cases in some variables may not be equal due to the exclusion of some categories that 
are not of interest and constitute only a small proportion of the Karen. These include 
Islam for the religious variable, and the categories for sales, hunting and gathering, and 
animal husbandry for the occupational variable. To combine these three types of 
occupation into one category is meaningless.
5.4 Conclusion
The findings from analysis of the basic data from the Census of Hill Tribe 
Populations covering demographic, socioeconomic, and cultural characteristics, land 
holdings, and the availability of government services among the Karen in Chiang Mai 
and Mae Hong Son, show that the population was diverse within and among the 
provinces. This provides the opportunity to examine in detail their fertility differentials.
Some of the socioeconomic indicators, especially those affected by the state 
intervention, were slightly in favour of the Karen in Mae Hong Son. These indicators 
include the proportion who obtained Thai citizenship and had some education, and the 
proportion of households with electricity. The proportion of hamlets with health stations 
and schools was also slightly higher in this province. These differences may be because 
of the very high proportion of the hill tribes to the Thai in Mae Hong Son, and the 
perception of the government concerning national security issues. The higher proportion 
of the Karen engaged in dry-rice cultivation, and the lower proportion of the hamlets 
with roads in Mae Hong Son were probably due to the geographical location rather than 
the state intervention. Of course, none of these differences at provincial level are 
necessarily visible or relevant at the levels of hamlet and household which represent the 
major units of social organisation for Karen people.
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Although the government made more interventions for the Karen in Mae Hong 
Son, it appears that the Karen in Mae Hong Son were less integrated culturally into Thai 
society. Perhaps the chain of causation was that because they were not well integrated 
into Thai society, the government felt that it needed to make more interventions. The 
proportion of the Karen who spoke Thai and who were Buddhists was lower than in 
Chiang Mai.
In this chapter, basic information about the four hamlets selected for the fieldwork 
has been described, and fertility differentials among the four hamlets have been 
examined. This may help interpret quantitative findings in the subsequent chapters. For 
instance, the roles of key leaders, the health personnel, and Catholic priests were found 
to be influential. The findings from the fieldwork also reveal the limitations of some 
information from the Census of Hill Tribe Populations, especially religion and land, two 
key independent variables for this study.
The last subsection has presented the regrouped census data which will be used for 
quantitative analyses of the relationship between selected independent variables and 
fertility in the subsequent chapters. Before exploring these relationships, the next 
chapter will examine the level and trend of Karen fertility.
102
Chapter 6
Karen fertility performance
This chapter explores the fertility level of the Karen in Chiang Mai and Mae Hong 
Son. It consists of two major sections. Section 6.1 deals with current fertility. The crude 
birth rates and total fertility rates obtained from several methods are examined. Section 
6.2 discusses cumulative fertility in terms of parity distributions and parity progression 
ratios.
6.1 Current fertility
The number of births during the 12 months prior to the Hill Tribe Census survey 
was asked at the household level. This permits us to examine the level of current 
fertility, not only the crude birth rate (CBR) but also the total fertility rate (TFR). The 
CBR is obtained from the number of births divided by the total population. To obtain 
the TFR, the births in the past 12 months were assigned to the youngest currently 
married women. There is, however, a problem of substantially under-reported number of 
children aged zero. This means that number of births in the past 12 months could also 
be under-reported. The detail of this methodology and quality of data was discussed in 
Sections 4.1.2 and 4.1.3. Rele's method (1967), using child-woman ratios, and the P/F 
ratio method (United Nations, 1983), using children ever bom and births in the past 12 
months, were also employed to estimate the TFR.
As mentioned, the hill tribe census data sets used for this study are the only 
available data sets that are complete in their coverage. Among past attempts to measure 
the level of fertility of the Karen, the crude birth rates of the Karen were obtained by 
using the data on age distribution of the Karen from several surveys carried out in the 
period 1968-1977 (Kunstadter, 1983: 24). The Bourgeois-Pichat (1957) method based 
on stable population theory was applied. The results showed that the crude birth rate of 
the Karen (sub-ethnic group was not identified) in 1975-1976 was 48.7 livebirths per 
thousand, of Pwo Karen in 1977 was 47.1, and of Skaw Karen in 1968-1969 ranged
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from 44.3-45.6 livebirths per thousand. According to the Census of Hill Tribe 
Populations, the crude birth rate of the Karen in Chiang Mai in 1986 was 37.6 livebirths 
per thousand, and that of the Karen in Mae Hong Son in 1987 was 27.4 per thousand. 
Although these figures are not strictly comparable, it can be seen that the crude birth 
rate of the Karen probably decreased during the previous ten years.
It is questionable whether the considerably low crude birth rate of the Karen in 
Mae Hong Son is a correct figure. It is difficult to make a judgment on whether it is 
underestimated since the crude birth rates of the Karen obtained from the Census of Hill 
Tribe populations in other provinces where the number of Karen exceed 10,000 also 
varied as shown in the table below.
Table 6.1: Crude birth rates of the Karen in selected provinces
Province Census year No. of population CBR
Chiang Mai 1986 85814 37.6
Mae Hong Son 1987 66470 27.4
Tak 1985 49726 39.4
Lamphun 1987 21259 28.5
Kanchanaburi 1988 19156 *
Source: NSO(1989)
Note: *= Data are not available.
The TFR of the Karen was also measured (Kamnuansilpa et al., 1987: 33). The 
findings from the 1986 survey of the Karen in villages with a full range of government 
services and those with few government services in Mae Hong Son and Tak provinces 
showed that the total fertility of the Karen was about 4.9 children per woman. The TFR 
was derived from birth histories of Karen women aged 15-49.
6.1.1 Reported age-specific fertility rates
For the Census of Hill Tribe Populations, after assigning births to the youngest 
currently married women, births according to age of women were obtained. Table 6.2 
shows age-specific fertility rates of the Karen women aged 15-49 in Chiang Mai and 
Mae Hong Son.
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Table 6.2: Age-specific fertility rates and total fertility rates of the Karen
women, Chiang Mai 1986, Mae Hong Son 1987
Age group Births All women ASFR
Chiang Mai
15-19 334 4852 69
20-24 968 4249 228
25-29 844 3321 254
30-34 492 2519 195
35-39 309 1916 161
40-44 144 1537 94
45-49 62 1531 90
Total 3153 19925 TFR=5.2
Mae Hong Son
15-19 240 3666 65
20-24 543 3081 176
25-29 473 2392 198
30-34 285 2005 142
35-39 150 1536 98
40-44 68 1252 54
45-49 32 1181 27
Total 1791 15113 TFR=3.8
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987.
Note: Excluding women with unknown births.
The findings obtained from this methodology show that the total fertility rate of 
the Karen women was about 5.2 in Chiang Mai, and about 3.8 in Mae Hong Son. 
Comparing these two TFR figures and the figure of 4.9 that was obtained from the birth 
histories, the TFR in Mae Hong Son may be too low. Note that the result for Mae Hong 
Son is low for exactly the same reason as the crude birth rate for this province is also 
low. Both this TFR and crude birth rate were obtained from the same source: births in 
the 12 months before the survey.
6.1.2 Rele's method
Rele's method derives fertility levels from child-woman ratios (CWR) (Rele, 
1987: 514-515). Rele found a linear relationship between the CWR and the gross 
reproduction rate (GRR) among populations at any given level of mortality, and linear 
regression coefficients were calculated to estimate GRR from CWR at fixed values of 
expectation of life at birth (eg). An intermediate value of eg estimates of GRR can be
105
obtained by interpolation. TFR is obtained from GRR by multiplying by 2.05 (1+the sex 
ratio at birth). These can be expressed as 
GRR=an+bn (CWR)
TFR=2.05 (GRR)
=2.05 [(an+bn (CWR)]
The coefficients an and bn determine the relationship for all stable populations at 
mortality level n.
Two types of CWR are used in the analysis. The first type is the ratios of children 
aged 0-4 to women aged 15-49 (CWR1), and the second type is the ratios of children 
aged 5-9 to women aged 20-54 (CWR2). The fertility estimates generated from CWR1 
refer to the period up to five year prior to the census, and those generated from CWR2 
refer to the period five to ten years before the census.
The strengths and weaknesses of this method should also be mentioned. The 
estimates derived from this method depend on the quality of data on the age-sex 
distribution by five-year age groups, particularly for the age group of 0-4. It has been 
argued that this method is quite accurate even in populations which are far from stable 
(Economic and Social Commission for Asia and the Pacific (ESCAP), 1986c: 16; Rele, 
1987: 514). Rele's method seems to be insensitive to minor variations in eo values 
(ESCAP, 1986b: 28).
Table 6.3: Estimates of total fertility rates of the Karen women from Rele’s method
Period eo CWR1 CWR2 TFR
Chiang Mai 
1977-1981 61.0 750 5.4
1981-1985 61.6 671 5.0
Mae Hong Son 
1978-1982 62.3 742 5.3
1982-1986 65.7 730 5.3
Note: CWR1 is the child-woman ratio calculated by dividing number of children
aged 0-4 by number of women aged 15-49. CWR2 is the child women ratio 
calculated by dividing number of children aged 5-9 by number of women 
aged 20-54.
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Table 6.3 shows total fertility rates obtained from Rele's method. The life 
expectancy at birth (eg) was obtained from 5qo, which referred to corresponding 
periods, using Ledermann Model Life Tables for both sexes (Wunsch and Termote, 
1978; 268). Trussell's technique (1975) based on West Model Life Tables was used to 
estimate 5qo- The results show that the TFR of Chiang Mai, which referred to five-year 
period prior to the census, was 5.0, and that of Mae Hong Son was 5.3. The estimate for 
Chiang Mai was very close to that obtained from births in the past 12 months while the 
estimate for Mae Hong Son was considerably higher. These findings suggest that 
reported births in Mae Hong Son may be unreliable. Births in the past 12 months may 
have been included in the number of children ever bom of that woman, but less 
accurately in the number of births in her household.
According to Rele's method, fertility in Chiang Mai declined slightly from 5.4 to 
5.0, while that in Mae Hong Son was stable during the two five-year periods.
6.1.3 The P/F ratio method
The P/F ratio method is designed to adjust the level of observed age-specific 
fertility rates to agree with the level of fertility indicated by the average parities of 
women in age groups lower than ages 30 or 35 (United Nations, 1983: 32). The 
assumptions of this method are that the level of observed age-specific fertility rates 
represents the true age pattem of fertility and that the average parities in age groups 
lower than 30 or 35 are accurate.
In Chiang Mai the adjusted total fertility rate was similar to the reported total 
fertility rate, while in Mae Hong Son the total fertility rate was much higher than the 
reported total fertility rate (Tables 6.4 and 6.5). These figures were consistent with the 
estimates obtained from Rele's method. The findings again suggest that the reported 
number of births in the past 12 months in Mae Hong Son were considerably
underestimated.
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Table 6.4: Reported period fertility rates, fertility rates for conventional age 
groups and adjusted fertility rates of the Karen, Chiang Mai 1986
Age group Reported fertility rate Fertility rate for 
conventional age
Adjusted fertility rate
group
15-19 0.0688 0.0839 0.0867
20-24 0.2278 0.2382 0.2461
25-29 0.2541 0.2515 0.2597
30-34 0.1953 0.1911 0.1974
35-39 0.1613 0.1568 0.1620
40-44 0.0937 0.0862 0.0890
45-49 0.0405 0.0338 0.0349
Total 1.0416 1.0416 1.0758
Total fertility rate 5.2 5.2 5.4
Note: For detail of calculation see Appendix F. 1.
Table 6.5: Reported period fertility rates, fertility rates for conventional age 
groups and adjusted fertility rates of the Karen, Mae Hong Son 1987
Age group Reported fertility rate Fertility rate for
conventional age 
group
Adjusted fertility rate
15-19 0.0655 0.0788 0.1063
20-24 0.1762 0.1831 0.2471
25-29 0.1977 0.1947 0.2627
30-34 0.1421 0.1370 0.1848
35-39 0.0977 0.0941 0.1269
40-44 0.0543 0.0504 0.0680
45-49 0.0271 0.0226 0.0305
Total 0.7607 0.7607 1.0263
Total fertility rate 3.8 3.8 5.1
Note: For detail of calculation see Appendix F.2.
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Figure 6.1: Adjusted and reported age-specific fertility rates of the 
Karen, Chiang Mai (CM) and Mae Hong Son (MHS)
300 T
200
40-4420-24 25-29 30-34
Reported (CM) Adjusted (CM) - - - - Reported (MHS) -  -  -  -  Adjusted (MHS)
Sources: Tables 6.4 and 6.5
Figure 6.1 compares the patterns of reported and adjusted age-specific fertility 
rates among the Karen in Chiang Mai and Mae Hong Son. The fertility patterns of 
reported and adjusted ASFRs in Chiang Mai were very similar, while in Mae Hong Son 
the adjusted ASFRs were higher than the reported ASFRs in every age group, 
particularly ages lower than 34. The adjusted ASFRs demonstrated no significant 
difference in fertility between the two provinces.
The peak of ASFR at age 25-29 among the Karen in Chiang Mai and Mae Hong 
Son is quite surprising, given that the SMAM of Karen females was about 22 years in 
Chiang Mai and 21 years in Mae Hong Son, and that the timing of marriage and first 
childbearing are closely related. The findings from the fieldwork revealed that most 
Karen women wanted to have children as soon as possible after marriage. The younger 
generation female respondents never thought of using contraception early in the family­
building process. The Karen believed that it was more difficult for women to conceive if 
they had been using contraception for some time. Some women complained that it was 
difficult for them to conceive even though they never used contraception. A Karen 
female interpreter in Mae Hong Son had been married for three years and still did not 
have any children. A late start in childbearing among the Karen may be related to their
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nutritional status which can be expected to be poor. Poor nutritional intake may lower 
their reproductive capacity by late menarche (Bongaarts, 1980: 566).
6.2 Cumulative fertility
The number of children ever bom refers to the number of livebirths that the 
woman had over her lifetime. Parity distributions and parity progression ratios will be 
discussed. Since lifetime fertility reflects the cumulation of births in the past, it has 
limited direct relevance to the current fertility. Nevertheless, parity distributions, 
especially the percentage of childlessness of ever-married women aged 45-49 (an 
indicator of infertility) could contribute to the explanation of current fertility 
differentials. Involuntary infertility is one of the fertility-inhibiting factors (Bongaarts, 
1978: 119). It was found that the variations in total fertility in some countries in sub- 
Saharan Africa were closely related to the variations in childlessness (Frank, 1983). The 
countries with higher levels of childlessness were likely to have lower total fertility 
rates.
The parity progression ratios of the Karen women aged 45-49 will now be used to 
obtain total fertility rates of the Karen in the past.
6.2.1 Parity distributions
The focus here is to examine the pattem and level of parity distributions. First, the 
mean number of children ever bom that summarises the childbearing experience is 
explored. Then, the differences in the distribution of parity within each age category are 
examined.
The mean number of children ever bom was standardised using the age 
distribution of Karen women in Mae Hong Son as a standard population. The 
standardised mean number of children ever bom to all Karen women or to ever-married 
Karen women aged 15-49 in Chiang Mai was almost the same as that in Mae Hong Son 
(2.4 and 3.4 children ever bom respectively). This finding suggests that the difference 
noted in current fertility estimates obtained from births in the past 12 months between
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the two provinces was not genuine. If it was, some difference in mean number of 
children ever bom would have been expected.
Considering each age group, the mean number of children ever bom in Chiang 
Mai was about the same as that in Mae Hong Son in the younger age groups, 15-19 to 
25-29 (Table 6.6). After that, the mean number of children ever bom in Mae Hong Son 
was slightly lower than that in Chiang Mai. This suggests that the Karen women in Mae 
Hong Son probably stopped having children earlier than those in Chiang Mai, given that 
stopping behaviour rather than spacing births often dominates the initial spread of birth 
control during the early stages of fertility transitions.
Table 6.6: Standardised mean number of children ever born to all Karen women 
and ever-married Karen women aged 15-49 years by age group, Chiang Mai 1986, 
__________________________ Mae Hong Son 1987__________________________
All women Ever-married women
Age group Chiang Mai Mae Hong Son Chiang Mai Mae Hong Son
15-19 0.2 0.2 0.8 0.8
20-24 1.1 1.1 1.6 1.6
25-29 2.3 2.4 2.7 2.7
30-34 3.7 3.5 4.0 3.8
35-39 4.5 4.5 4.9 4.7
40-44 5.3 5.0 5.5 5.1
45-49 5.4 5.0 5.5 5.1
MCEB
(Stand)*
2.4
2.41'
2.4
2A l/
3.4
3.42/
3.3
3 3 21
Number of cases 19605 14946 13519 10791
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: * Stand denotes standardised number of children ever bom.
using the age distribution of all Karen women in Mae Hong Son as a 
standard population.
2/ using the age distribution of ever-married Karen women in Mae Hong 
Son as a standard population.
Excluding those with unknown number of children ever bom
The patterns of parity distributions among the Karen women in Chiang Mai and 
Mae Hong Son were similar. Tables 6.7 and 6.8 reveal that more than 85 per cent of 
women in age group 15-19 did not have any children; this declined sharply to less than 
half of the women in the 20-24 age group. This may be explained by the age at which
I l l
women enter into the risk of pregnancy. The singulate mean age at marriage of Karen 
women was about 22 years in Chiang Mai and 21 years in Mae Hong Son. The few 15- 
19 year old women who had more than six children in both provinces and the 20-24 year 
old women who had more than 10 children in Chiang Mai must be regarded with 
suspicion due to ages at marriage, and the mean duration of breastfeeding of Karen 
women of about 21.4 months (Kamnuansilpa et al., 1987: 69), making an achieved 
parity of six in the 15-19 age group or of ten in the 20-24 age group highly improbable. 
These cases of high parity could be attributed to age misreporting or recording error by 
the enumerator or during input of data. Differences in results between all women and 
ever-married women were greatest in the younger ages because a large proportion of 
women were still single and presumed to have no births.
It should also be noted that the number of all Karen women in Table 6.2 was not 
equal to those in Tables 6.6, 6.7, and 6.8 due to the differences in unknown number of 
births and of children ever bom.
6.2.1.1 Infertility
There are two major types of infertility: primary infertility and secondary 
infertility. Primary infertility refers to childlessness. Secondary infertility refers to 
inability to have a child subsequent to earlier births after a reasonably long period of 
exposure. Potential causes of infertility are numerous. Female sterility can be explained 
by abnormalities of the reproductive system, irregular and anovulatory cycles and 
pregnancy wastage (Bongaarts and Potter, 1983: 41). Sterility can also be explained by 
nutritional effects, genetically-determined defects, and sexually transmitted diseases 
(STDs). It was found that in sub-Saharan Africa, gonorrhoea through tubal infection and 
occlusion of women was the single major cause of infertility (Frank, 1983: 138). 
Similarly, gonorrhoea was suggested to be the cause of a zone of low fertility in Central 
Africa (Bongaarts et al., 1984).
In Thailand there has been no study about the effect of STDs on fertility, 
presumably because the prevalence of gonorrhoea was not high. However, Kunstadter
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(1971: 56) suggested that the pattern of extramarital sexual relationships (especially for 
males, often with prostitutes), combined with the existence of venereal disease, may 
have acted to reduce fertility of the Northern Thai women.
Voluntary childlessness did not exist in the Karen society, and childlessness was a 
most important concern among the Karen women who participated in the field 
interviews. They were afraid that their husbands would divorce them if they did not 
have any children. The extent of primary sterility, therefore, can be judged more or less 
from the percentage of ever-married women who had never borne children at the end of 
the childbearing ages. The Census of Hill Tribe Populations showed that the proportion 
of ever-married Karen women aged 45-49 who were childless was slightly higher in 
Mae Hong Son, about four per cent as opposed to three per cent in Chiang Mai (Tables 
6.7 and 6.8). These rates of infertility are normally expected in a developing country 
(Frank, 1983: 144). The proportion of ever-married Karen women who had only one or 
two children at the end of their reproductive career, presumably most of them were 
subfertile, was no more than seven per cent in both provinces.
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Table 6.7: Per cent distribution of all Karen women, and ever-married Karen 
women by number of children ever born and current age, Chiang Mai 1986
Children Current age
15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total
All women
0 89.3 44.5 18.1 8.9 5.8 5.4 4.8 36.7
1 7.4 22.9 12.8 5.3 3.5 4.5 4.6 10.5
2 2.4 20.4 24.1 12.5 7.8 5.8 6.2 12.2
3 .5 8.0 21.8 19.5 13.7 9.3 10.9 10.8
4 .2 3.1 14.1 20.5 16.6 12.7 11.8 9.2
5 .1 .6 5.6 15.5 15.5 14.2 13.5 6.7
6 * .3 2.4 8.6 14.2 17.7 15.5 5.5
7 * .1 .7 5.0 10.3 11.1 11.0 3.5
8 * * .2 2.7 6.8 7.2 8.3 2.2
9 - - .1 1.0 3.1 5.6 5.4 1.3
10+ - .1 .1 .6 2.7 6.5 7.8 1.5
Total 100 100 100 100 100 100 100 100
N 4759 4163 3278 2488 1886 1523 1508 19605
Ever- married women
0 42.3 14.7 5.9 3.0 1.9 2.2 2.6 8.2
1 40.1 35.1 14.7 5.6 3.6 4.6 4.6 15.2
2 13.2 31.4 27.6 13.3 8.1 6.1 6.4 17.7
3 2.6 12.4 25.0 20.7 14.3 9.7 11.2 15.7
4 1.0 4.8 16.2 21.8 17.3 13.1 12.1 13.3
5 0.3 0.9 6.4 16.5 16.1 14.7 13.9 9.7
6 0.1 0.4 2.8 9.1 14.8 18.3 15.9 8.0
7 0.1 0.1 0.8 5.4 10.7 11.5 11.3 5.0
8 0.2 * 0.3 2.9 7.1 7.4 8.5 3.3
9 - - 0.1 1.0 3.2 5.8 5.4 1.8
10+ - 0.1 0.1 0.7 2.8 6.7 8.0 2.2
Total 100 100 100 100 100 100 100 100
N 881 2703 2850 2336 1810 1471 1468 13519
Source: Census of hill tribe populations, Chiang Mai 1986
Notes: *=Proportions less than 0.1 per cent.
Totals may not add up to 100 due to rounding.
Excluding those with unknown number of children ever bom
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Table 6.8: Per cent distribution of all Karen women, and ever-married Karen 
women by number of children ever born and current age, Mae Hong Son 1987
Children Current age
15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total
All women
0 85.6 40.8 15.9 8.8 4.8 5.2 6.5 34.2
1 10.2 22.0 12.2 6.6 3.9 3.7 5.5 10.9
2 3.4 23.8 24.0 13.7 8.9 6.4 5.9 13.2
3 .5 9.5 24.0 20.1 14.2 12.0 12.7 11.9
4 .2 3.1 14.3 19.6 19.0 13.6 13.6 9.7
5 .1 .4 6.1 16.0 17.7 18.0 14.4 7.6
6 - .2 2.3 8.9 13.8 14.9 13.2 5.3
7 * .2 .5 4.1 9.2 9.9 10.0 3.2
8 - - .3 1.1 4.5 8.0 7.3 1.9
9 - - * .6 2.2 4.3 5.6 1.1
10+ - - .2 .5 1.9 4.0 5.3 1.0
Total 100 100 100 100 100 100 100 100
N 3622 3037 2371 1986 1523 1237 1170 14946
Ever- married women
0 39.7 16.0 5.1 3.1 1.7 3.1 3.9 8.8
1 42.9 31.3 13.8 7.0 4.1 3.8 5.6 15.1
2 14.3 33.8 27.1 14.6 9.2 6.5 6.1 18.3
3 2.0 13.4 27.1 21.3 14.6 12.2 13.1 16.6
4 0.8 4.4 16.2 20.9 19.6 13.9 14.0 13.4
5 0.2 0.6 6.9 17.0 18.2 18.4 14.8 10.5
6 - 0.3 2.6 9.4 14.2 15.2 13.6 7.3
7 0.1 0.2 0.6 4.4 9.5 10.2 10.3 4.5
8 - - 0.3 1.1 4.6 8.1 7.5 2.6
9 - - * 0.6 2.2 4.4 5.8 1.5
10+ - - 0.2 0.5 2.0 4.1 5.4 1.4
Total 100 100 100 100 100 100 100 100
N 862 2137 2100 1869 1475 1210 1138 10791
Source: Census of hill tribe populations, Mae Hong Son 1987
Notes: *=Proportions less than 0.1 per cent.
Totals may not add up to 100 due to rounding.
Excluding those with unknown number of children ever bom
6.2.2 Parity progression ratios
Parity progression is the probability of having another child given that a woman 
has already had a certain number. Parity progression ratios (PPRs) are calculated from 
the number of children ever bom to women of a given age. PPRs indicate what 
proportion of women of birth order i progresses to birth order i+1. The probabilities are
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then obtained from the following equation (Newell, 1988: 60-61):
pi = Ni+L 
N;
Women aged 45-49 are expected to have parity close to their completed fertility, and 
analysis of their parity progression enables the past reproductive behaviour among the 
Karen to be observed. It has been suggested that parity progression ratios could be used 
to measure the effect of family planning programs to determine the parities at which 
fertility was changing (Feeney, 1988: 17-22). In addition, the total fertility rate can be 
obtained from the parity progression ratios of the women aged 45-49. This is because if 
a cohort has completed its childbearing, there is a natural relationship between parity 
progression ratios and the total fertility rate of the cohort.
The patterns of parity progression ratios of the Karen women aged 45-49 in 
Chiang Mai and Mae Hong Son were very similar. It can be seen from Figure 6.2 that 
the probability of Karen women aged 45-49 years in both Chiang Mai and Mae Hong 
Son progressing to the next birth had been high up to parity three (from two to three 
children). More than 90 per cent of the Karen women aged 45-49 years in Chiang Mai 
and Mae Hong Son who had one child progressed to two children. The progression rate 
started to drop slowly at parity four (from three to four children) up to parity nine (from 
eight to nine children). The still quite high parity progression ratios at parity eight (from 
seven to eight children) and parity nine (from eight to nine children) suggest that if they 
had not reached menopause, they would have gone on having children. Eventually, the 
women reach the end of childbearing years, by arriving at menopause or by an earlier 
loss of fertility, and the parity progression ratios decline to zero. The pattern of parity 
progression ratios of Karen women aged 45-49 is consistent with a population not 
practicing much family planning, if any.
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Figure 6.2: Parity progression ratios of the Karen women aged 45-49, 
Chiang Mai 1986, Mae Hong Son 1987
Chiang Maig 50 -
Mae Hong Son
Source: A ppendix F.3
The TFR from the parity progression ratios can be calculated as follows:
TFR=p 1 +p 1 p2+p 1 p2p3+................ +p 1 p2p3p4p5p6/( 1 -p7)
Here, plp2 is called birth component (2) and is equal to PPR1*PPR2 (.9516*.9512 in 
Chiang Mai), and so on. The birth component is the contribution of each parity to total 
births. If the parity progression ratios for women aged 45-49 years are calculated and 
birth components estimated, the sum of birth components as shown in the above 
equation approximates the total fertility rate (TFR). Parity progression ratios and birth 
components of the Karen women aged 45-49 in Chiang Mai and Mae Hong Son are 
shown in Table 6.9 below.
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Table 6.9: Parity progression ratios and birth components of the Karen women 
__________aged 45-49 years, Chiang Mai 1986, Mae Hong Son 1987_________
Parity
Chiang Mai Mae Hong Son
PPR Birth component PPR Birth component
1 .9516 .9516 .9350 .9350
2 .9512 .9052 .9415 .8803
3 .9311 .8428 .9330 .8214
4 .8702 .7334 .8450 .6940
5 .8391 .6154 .8042 .5581
6 .7802 .4801 .7427 .4145
7 .6768 .3249 .6804 .2821
8 .6612 .2149 .6455 .1821
9 .6142 .1320 .6009 .1094
9+ .5930 .0782 .4844 .0530
TFR 5.4 5.0
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
The total fertility rate obtained from this method based on women aged 45-49 was 
about 5.4 for Chiang Mai and 5.0 for Mae Hong Son, which refers to women who began 
bearing children up to 35 years before the census. These figures are only slightly higher 
than the estimate by Kamnuansilpa et al. (1987: 33) from a survey of Karen fertility in 
Mae Hong Son and Tak provinces in 1986. They are similar to those obtained from 
Rele's method and about the same as those obtained from the P/F ratio method.
Table 6.10: Comparison of total fertility rates from different methods
Province Reported 
age-specific 
fertility rate
Rele's
method
P/F ratio 
method
PPR
Chiang Mai 5.2 5.0 5.4 5.4
Mae Hong Son 3.8 5.3 5.1 5.0
Sources: Tables 6.2, 6.3, 6.4, 6.5, and 6.9
The total fertility rates of Mae Hong Son obtained from the parity progression 
ratios, Rele's method and the P/F ratio method are markedly higher than the estimate 
obtained from analysis of births in the previous 12 months, emphasising that caution 
about an estimate of current fertility from this source alone in Mae Hong Son is 
justified.
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6.3 Conclusion
This chapter has explored the level of the Karen fertility, utilising the data on 
current and cumulative fertility. Several methods have been employed to obtain total 
fertility rates: reported age-specific fertility rates, Rele's method, the P/F ratio method 
and parity progression ratios of women aged 45-49.
The results show that the total fertility rate of the Karen in Chiang Mai and Mae 
Hong Son ranged between 5.0 to 5.4, and the TFR was probably slightly higher in 
Chiang Mai. The fertility of the Karen is certainly considerably higher than that of the 
rural Thai and Northern Thai majority. According to the 1991 Survey of Population 
Change, the total fertility rate of the Thai was 2.2 children per woman, and that of the 
Northern Thai was about two children per woman (National Statistical Office (NSO) 
1992a: 38). Without data collected for a different period of time that can be compatible, 
it is difficult to observe Karen fertility trend.
The analyses have also shown that the quality of reported births in the past 12 
months in Chiang Mai was remarkably better than in Mae Hong Son. Presumably, it was 
more difficult to collect the data in Mae Hong Son because it was more mountainous 
area and a more remote province, and the interview teams were likely to be different 
from those in Chiang Mai. The Census of Hill Tribe Populations was carried out in Mae 
Hong Son one year later than in Chiang Mai.
The slightly lower fertility of the Karen in Mae Hong Son was probably due to 
slightly higher infertility and earlier cessation of having children. The differences in 
level of infertility and mean number of children ever bom at the older age groups 
between the two provinces were small.
The results in this chapter give a very broad picture of Karen fertility. The concern 
is not only with level but also variation. The next two chapters deal with fertility 
differentials according to background characteristics of women. Differentials in current 
fertility will be explored first, followed by cumulative fertility.
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Chapter 7
Fertility differentials among the Karen: current fertility
The primary aim of this chapter and Chapter 8 is to explore the significant factors 
explaining fertility differentials among the Karen in Chiang Mai and Mae Hong Son. 
The hypotheses to be tested in the two chapters are that the Karen who have higher 
socioeconomic status, cultivate a smaller amount of land, own a larger amount of land, 
are more integrated culturally into Thai society, or have greater access to family 
planning services are likely to have lower fertility than those who do not have these 
characteristics. This chapter deals with current fertility, while the next chapter deals 
with cumulative fertility because they involve different analytical strategies and analysis 
of past events and of the current situation may yield different results.
In the two chapters, the analytical strategies are first discussed, followed by 
bivariate and multivariate analysis. The findings in each chapter are focused on the 
relationship between fertility and explanatory variables included in the best fit models.
7.1 Analytical strategy
The data for Chiang Mai and Mae Hong Son were combined into a single data set. 
The exception is for the distribution of the background characteristics of the Karen 
women which is shown for Chiang Mai and Mae Hong Son separately. There are two 
reasons for pooling these two data sets. First, fertility levels between the two provinces 
were found to be very similar. The multivariate analysis for either Chiang Mai or Mae 
Hong Son demonstrated weak relationships between the explanatory variables and the 
dependent variable. The combination of the two provinces makes the variation in the 
sample of Karen women who gave birth during the 12 months prior to the survey 
sufficient to result in a more meaningful and reliable statistical test of the multivariate 
analysis.
Second, construction of an indicator variable denoting the province, Chiang Mai 
or Mae Hong Son, will serve to eliminate different levels of enumeration of current
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fertility in the two provinces. No other particular significance will or can be given to this 
indicator.
The analysis used the information on currently married Karen women aged 15-49 
years. These data were obtained from matching currently married women with births 
which occurred during the 12 months prior to the survey in each household as discussed 
in Section 4.1.2.
Current fertility was used as the dependent variable. It is based on whether any 
births were reported in the household during the 12 months prior to the survey. The 
distribution of the explanatory variables in Chiang Mai and Mae Hong Son used in this 
analysis are presented in Tables 7.1 and 7.2. Age and parity were used as control 
variables because the age of women plays an important role in fertility and the number 
of children that a woman has already bom has an equally important role if family 
limitation is practiced to create differentials. Fertility is, generally, a cumulative process 
closely related to the life cycle of each woman. Age is also related to many 
socioeconomic variables.
Table 7.1: Distribution of the explanatory variables and births in the 12 months 
prior to the survey of currently married Karen women aged 15-49 years used in 
_____________ the logistic regression analysis, Chiang Mai, 1986_____________
Variable Women % Births %
Education
No education 10593 94 2673 93
Some education 663 6 197 7
Wealth index (Baht)
Low (<3, 999) 5461 49 1476 51
Medium (4, 000-19, 999) 3612 32 927 32
high (>20, 000) 2183 19 467 16
Electricity
Yes 170 2 31 1
No 11086 99 2839 99
Occupation
Dry rice 5565 49 1522 53
Wet rice 4555 41 1123 39
Orchard 592 5 93 3
Employee 544 5 132 5
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Size of land holding (Rai)
Landless 509 5 133 5
1-9 9342 83 2384 83
10 and over 1405 13 353 12
Size of land ownership (Rai)
Landless 7539 67 1969 69
1-9 3333 30 828 29
10 and over 384 3 73 3
Religion
Buddhism 5039 45 1226 43
Animism 2249 20 623 22
Buddhism and animism 1669 15 411 14
Christianity 2299 20 610 21
Speaking Thai
Yes 3916 35 846 30
No 7340 65 2024 71
Ownership of radio
Yes 3324 30 713 25
No 7932 71 2157 75
Characteristics of hamlet
Availability of health centre 253 2 64 2
Availability of road transportation 4949 44 1240 43
Combination of above 1436 13 1436 12
None of above 4618 41 1216 42
Age of women
15-19 790 7 283 10
20-24 2430 22 862 30
25-29 2556 23 787 27
30-34 2033 18 458 16
35-39 1485 13 290 10
40-44 1045 9 133 5
45-49 917 8 57 2
Parity
0 1582 14 698 24
1 1629 15 598 21
2 1921 17 442 15
3 1792 16 397 14
4 and over 4332 39 735 26
Total 11256 100 2870 100
Source: Census of Hill Tribe Populations, Chiang Mai 1986
Note: Totals may not add up to 100 due to rounding.
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Table 7.2: Distribution of the explanatory variables and births in the 12 months 
prior to the survey of currently married Karen women aged 15-49 years used in 
____________the logistic regression analysis, Mae Hong Son, 1987___________
V ariab le W o m en % B irths %
Education
N o ed u ca tio n 8038 89 1466 88
S om e ed u ca tio n 1020 11 208 12
Wealth index (Baht)
L ow  (<3 , 999) 5279 58 981 59
M ed iu m  (4, 0 0 0 -1 9 , 999) 2689 30 495 30
high  (> 20 , 000) 1090 12 198 12
Electricity
Y es 416 5 65 4
N o 8642 95 1609 96
Occupation
D ry rice 5393 60 1020 61
W et rice 2622 29 457 27
O rchard 728 8 144 9
E m p lo y ee 315 4 53 3
Size of land holding (Rai)
L and less 407 5 80 5
1-9 6767 75 1244 74
10 and  ov er 1884 21 350 21
Size of land ownership (Rai)
L and less 5808 64 1085 65
1-9 2859 32 518 31
10 and  o v er 391 4 71 4
Religion
B u d d h ism 3460 38 594 36
A n im ism 1593 18 277 17
B u d d h ism  and  an im ism 1020 11 221 13
C h ristian ity 2985 33 582 35
Speaking Thai
Y es 2259 25 413 25
N o 6799 75 1261 75
Ownership of radio
Y es 2184 24 389 23
N o 6874 76 1285 77
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C h a ra cter istic s  o f  h a m let
Availability of health centre 679 8 114 7
Availability of road transportation 2414 27 395 24
Combination of above 967 11 161 10
None of above 4998 55 1004 60
A g e o f  w o m en
15-19 775 9 218 13
20-24 1914 21 493 30
25-29 1905 21 450 27
30-34 1673 19 273 16
35-39 1227 14 146 9
40-44 878 10 67 4
45-49 686 8 27 2
P arity
0 1185 13 396 24
1 1333 15 377 23
2 1637 18 290 17
3 1511 17 232 14
4 and over 3392 37 379 23
T o ta l 9058 100 1674 100
Source: Census of Hill Tribe Populations, Mae Hong Son 1987
Note : Totals may not add up to 100 due to rounding.
Current fertility is a binary variable, taking a value of one if a woman was reported 
to have given birth during the last year, and zero otherwise. A common and appropriate 
choice for the analysis of binary data is the logistic regression model. All explanatory 
variables were treated as categorical, except for age, which was entered as a continuous 
control variable.
The statistical package GLIM (Healy, 1988) was used to fit the model. Since 
unknown values are not permitted in GLIM, the number of births in Chiang Mai and 
Mae Hong Son are subject to exclusion of cases with unknown values for each 
explanatory variable. Thus, the number of births in Tables 7.1 and 7.2 are somewhat 
different from those in Table 6.2.
First, the control variables age and parity and their interactions were fitted. They 
were significant at the 99 per cent level of significance, and showed an important pattern
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of fertility differentials between the younger and older generation, which will be 
discussed in the multivariate analysis. In the bivariate analysis, the relationship between 
each of the explanatory variables and current fertility controlling for age, parity and their 
interactions was examined.
In the multivariate analysis, a parsimonious logistic model was obtained using 
forward selection of explanatory variables. To arrive at a parsimonious logistic model or 
the best fit model, inclusion of a variable is based on its significant contribution to the 
change in LR%2.
7.2 Bivariate analysis controlling for age and parity
Table 7.3 presents the odds ratios from bivariate analysis of each explanatory 
variable controlling for age, parity and the interactions between age and parity. Most of 
the findings confirm the proposed hypotheses, but not all explanatory variables were 
statistically significant. The difference between Chiang Mai and Mae Hong Son is 
regarded as an artefact of data quality. For each socioeconomic variable, the Karen 
women who showed the lowest probabilities of giving birth were those who had some 
education, had a high level of wealth, had electricity in the household, or were engaged 
in orchard work. The Karen who had no land for cultivation or owned the largest 
amount of land also had the lowest probability of giving birth. Those who were most 
integrated culturally into Thai society as manifested by speaking Thai, having a radio, 
and practicing Buddhism, showed the lowest probabilities of giving birth. The Karen 
who lived in the hamlets with health stations showed the lowest probability of giving
birth.
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Table 7.3: Odds ratios of giving birth for explanatory variables from logistic 
_____________regression models controlling for age by parity____________
C h arac te ris tic s  o f  w om en O dds ra tio
Province
C h ian g  M ai 
M ae H o n g  S on  a
1.55
1.00
Education
N o ed u ca tio n  a 
S om e ed u ca tio n
1.00
0.71
Wealth index (Baht)
L ow  a (< 3 , 999)
M ed iu m  (4 , 0 0 0 -1 9 , 999) 
h igh  (> 20 , 000)
1.00 
1.05 ns 
0 .94  ns
Electricity
Y es 
N o a
0 .64
1.00
Occupation
D ry rice a 
W et rice 
O rch ard  
E m p lo y ee
1.00 
0 .94  ns 
0 .70  
0.83
Size of land holding (Rai)
L an d less  a 
1-9
10 an d  o v er
1.00 
1.07 ns 
1.02 ns
Size of land ownership (Rai)
L an d less  a 
1-9
10 an d  o v er
1.00 
0 .97  ns 
0 .77
Religion
B u d d h ism  a 
A n im ism
B u d d h ism  and  an im ism  
C h ris tian ity
1.00 
1.12 
1.14 
1.05 ns
Speaking Thai
Y es 
N o a
0 .74
1.00
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O w n ersh ip  o f  ra d io
Yes 0.79
No a 1.00
C h a ra cter istics  o f  h am let
Availability of health centre 0.77
Availability of road transportation 0 .96  ns
Combination of above 0 .90  ns
None of above a 1.00
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: a=Reference category
ns=Not significant at the 5 per cent level
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
These relationships may be spurious because it is likely that a number of the 
explanatory variables used to examine the relationship with the dependent variable may 
be related to each other. The next step is to analyse the effects of all selected variables 
simultaneously and determine which, if any, have a significant effect on a woman' s 
chance of giving birth. For this a multivariate logistic regression model was used.
7.3 Multivariate analysis
The explanatory variables included in the final multivariate model were age and 
parity, province of residence, religion, speaking the Thai language, and ownership of 
radio. The model contained several interactions. All the socioeconomic variables 
(education, wealth index, electricity, and occupation), size of land holding, ownership of 
land, and characteristics of the hamlets were not in the best fit model when current 
fertility was the dependent variable. In other words, these variables were found to have 
no significant effect on current fertility. However, most of these variables will be 
included in the best fit model when cumulative fertility is the dependent variable in 
Chapter 8. At this stage, it is best to focus on the explanatory variables included in the 
final model for current fertility.
Table 7.4 presents the parameter estimates and their standard errors for the 
parsimonious logistic model. The findings are simplified into the form of odds ratios in
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later tables. The control variables (age, parity and the interactions between age and 
parity) demonstrate the difference in fertility patterns between the younger and older 
generation in relation to the number of children that a woman already had. This issue is 
discussed in Section 7.3.1. Province of residence, religion, speaking Thai, and 
ownership of radio and their interactions are discussed in Section 7.3.2.
Table 7.4 : Parameter estimates and standard errors for the parsimonious logistic
model
Parameter Estimate Standard error
Constant 0.593 0.172
Province of residence
Chiang Mai 0.545 0.042
Mae Hong Son a 0.000 0.000
Religion
Buddhism a 0.000 0.000
Animism -0.141 0.054
Buddhism and animism -0.043 ns 0.064
Christianity -0.030 ns 0.055
Speaking Thai
Yes -0.499 0.058
No a 0.000 0.000
Ownership of radio
Yes -0.053 ns 0.067
No a 0.000 0.000
Control variables
Age -0.051 0.007
Parity
0 a 0.000 0.000
1 -0.756 0.240
2 -1.616 0.258
3 -0.352 ns 0.284
4 and over -0.687 0.244
Interactions
Age by parity
Other combinations a 0.000 0.000
Age and parity one 0.024 0.010
Age and parity two 0.034 0.010
Age and parity three -0.010 ns 0.011
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Age and parity four and over -0.001 ns 0.009
Province by radio
Other combinations a 0.000 0.000
Chiang Mai and own radio -0.235 0.083
Religion by speaking Thai
Other combinations a 0.000 0.000
Animism and speaking Thai 0.664 0.175
Buddhism and animism and speaking Thai 0.278 0.125
Christianity and speaking Thai 0.362 0.091
Reduction in %2 1467
d.f. 19
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: a=Reference category
ns=Not significant at the 5 per cent level
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
7.3.1 The two-child family norm: fertility differentials between the younger and 
older generation
Figure 7.1 demonstrates the odds ratios of giving birth according to age and parity. 
The odds ratios were recalculated so that parity two instead of parity zero became the 
reference category. The figure shows that the fertility patterns of the younger generation 
and the older generation were very clearly different. The probabilities of giving birth for 
the Karen women aged 25 and younger were lowest when they already had two children. 
The fertility pattern of the younger generation is consistent with a population practicing 
contraception. This would certainly reflect a lag of the idea of a two-child family 
between the Thai and the Karen.
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Figure 7.1: Odds ratios of giving birth for parity by age from the 
parsimonious logistic model
20 years ---------------25 years “  “  “ ”  30 y e a r s ---------------35 years “ “ “  “  40 years
Source: Appendix G.l
For the older generation, the probabilities of giving birth for the Karen women 
aged 30 years and over decreased with increasing parity. This is consistent with the 
pattern of a population not practicing contraception. The decrease in the probabilities of 
giving birth with the increase in parity among the older generation was most likely to be 
due to the different ages at the end of childbearing years. The difference in fertility 
patterns between the younger and older generation is consistent with the findings from 
the parity progression ratios. The proportion of women who moved from parity two to 
parity three in the younger age group showed a considerably steeper decline than in the 
older age group as shown in Figures 7.2 and 7.3. An increase in the parity progression 
ratios of Karen women aged 30-34 after parity eight was likely to be due to the small 
namber of cases in these categories.
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Figure 7.2: Parity progression ratios of the Karen women aged 35-39, 
Chiang Mai 1986, Mae Hong Son 1987
§> 60 -
g 50 ■■
Chiang Mai
Mae Hong Son
Source: Appendix G.2
Figure 7.3: Parity progression ratios of the Karen women aged 30-34, 
Chiang Mai 1986, Mae Hong Son 1987
100 T
Chiang Mai
Mae Hong Son
Source: Appendix G.2
The difference in fertility patterns between the younger and older generation is 
probably related to the introduction of the family planning program into the hill tribe area 
in the late 1960s or at the beginning of the 1970s (Section 3.4). Before that time, the 
Karen did not use any efficient forms of contraception. However, high parity women of
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age group 30-39 were most likely to take up family planning since modem contraception 
was not available for a period of time when they were having children.
It emerged from the fieldwork that most of the younger generation, both males and 
females, wanted no more than two children. Members of the older generation aged more 
than 50 said that they wanted more than two children, but not as many children as they 
already had. This is because the modem family planning methods were not yet available 
at the time they were in the reproductive age groups, and they did not know of herbs or 
devices which could be used for contraceptive purposes. Lack of herbs or devices for 
contraceptive purposes is also mentioned in the literature (Hinton, 1973: 243). I was told 
by two old Karen women that they tried to induce an abortion by having their stomachs 
massaged and ate a kind of root. This was because they felt that another child would be a 
burden beyond their capacity. The idea of withdrawal was viewed by informants with 
amused disbelief.
The findings suggest that the family planning program not only makes modem 
contraceptive methods available but also spreads the ideas relating to family planning. 
The pattern of fertility of the younger generation which was lowest at parity two may 
reflect the achievement of the National Family Planning Program (NFPP) in promoting 
the two-child family norm of the Thai government. Possibly, what is being spread is the 
two-child family idea, rather than contraceptive information per se. Some of the slogans 
that are often heard from the radio broadcasts and posters are 'If you already have two 
children, consider sterilisation' or 'Boys or girls, two children are enough'. From my 
observation during the fieldwork, three posters about the family planning program 
promoted by the government could be easily seen in Mae Sariang and Mae La Noi 
Districts in Mae Hong Son province where the fieldwork was carried out. The posters 
advocated having no more than two children, having at least a three year-birth interval, 
and having the first child at the age of 20 years and over. These were written in the Thai 
language. The recommendations, however, were also promoted through the hill tribe 
health personnel who speak the hill tribe languages, and through radio broadcasting in 
the hill tribe languages.
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7.3.2 Province of residence, religion, and the diffusion of innovation
The location of residence combined with the degree of integration into Thai 
society has a significant interaction influence on the level of fertility of Karen women. 
The degree of integration is involved in the transformation of their traditional religion, 
animism, to the religion of the Thai majority, Buddhism, or Christianity, and in the 
process of diffusion of innovation from the central source or the Thai, through face-to- 
face communication between the Karen and the Thai people, and through the mass 
media, especially radio broadcasting.
Given the relationships between place of residence and fertility, religion and 
fertility, as well as diffusion of innovation and fertility, the separate relationships are 
initially explained and then the combined effects are explained in the later sections.
Place of residence and fertility
The effects of residence on fertility behaviour have been recognised in the 
literature. For instance, those who live in the developed area (usually urban area) tend to 
have lower fertility than those who live in the less developed area (usually rural area). It 
is hypothesised that these fertility differences are due to individual characteristics such 
as education, and occupation (Singh and Casterline, 1985: 210).
One means of investigating fertility differentials between the two provinces is to 
include an indicator variable denoting the province. This variable, equal to one for 
Chiang Mai and zero for Mae Hong Son, has been described as mainly denoting 
probable difference in the level of reporting of births in the previous 12 months.
The approach of evaluating the differentials in reporting number of births between 
the two provinces is to examine the change in the magnitude of the provincial 
coefficient after introducing demographic variables and the other explanatory variables. 
The inclusion of explanatory variables in the analysis is based on the theoretical 
consideration that differences between the two provinces may be due to the individual 
demographic characteristics, socioeconomic and cultural characteristics and the access 
to family planning services of individuals. The ordering of inclusion of variables in the
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analysis is based on the preliminary findings that age, parity and their interaction were 
highly significant, and demonstrated an important pattern. Therefore, this approach 
included three models (Table 7.5). The first model included only the provincial variable; 
in model two the demographic variables of age and parity were added; while the 
remaining explanatory variables were added in the final model.
Table 7.5: Logistic regression pooled provincial models of fertility______
Model 1 Model 2 Model 3
Estimate S.E. Estimate S.E. Estimate S.E.
Constant - 1.484  0 .027 0.345 0 .166 0.697 0.203
Province of residence
Chiang Mai 0 .412  0.035 0 .436 0 .036 0.487 0.038
Mae Hong Son a 0 .000  0 .000 0 .000 0 .000 0 .000 0.000
Age - 0.047 0.007 - 0.051 0.007
Parity
0 a 0 .000 0 .000 0 .000 0.000
1 - 0.717 0.238 - 0 .749 0 .240
2 - 1.503 0 .256 - 1.628 0.258
3 - 0 .178  ns 0.282 - 0 .354  ns 0.284
4 and over - 0 .464  ns 0.251 - 0 .696 0.245
Age by parity
Other combinations a 0 .000 0 .000 0 .000 0.000
Age and parity one 0 .022 0 .010 0.024 0 .010
Age and parity two 0 .030 0 .010 0.035 0 .010
Age and parity three - 0 .016  ns 0.011 - 0 .010  ns 0.011
Age and parity four and over - 0.007  ns 0 .009 0.001  ns 0.009
Education
No education a 0 .000 0 .000
Some education - 0 .056  ns 0.071
Wealth index (Baht)
Low (<3, 999) a 0 .000 0 .000
Medium (4,000-19, 999) 0 .052  ns 0.041
High (>20, 000) - 0 .049  ns 0 .054
Electricity
Yes - 0 .106  ns 0 .120
No a 0 .000 0 .000
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Occupation
Dry rice a 0.000 0.000
Wet rice - 0.053  ns 0.042
Orchard - 0.239 0.079
Employee - 0.159  ns 0.115
Size of land holding (Rai)
Landless a 0.000 0.000
0-9 - 0.107  ns 0.107
10 and over 0.002  ns 0.117
Size of land ownership (Rai)
Landless a 0.000 0.000
0-9 0.050  ns 0.041
10 and over - 0.179  ns 0.110
Religion
Buddhism a 0.000 0.000
Animism - 0.074  ns 0.052
Buddhism and animism 0.032  ns 0.056
Christianity 0.091 0.045
Speaking Thai
Yes - 0.273 0.046
No a 0.000 0.000
Ownership of radio
Yes - 0.192 0.044
No a 0.000 0.000
Characteristics of hamlet
Availability of health centre - 0.114  ns 0.091
Availability of road transportation - 0.021  ns 0.042
Combination of above - 0.034  ns 0.061
None of above 0.000  ns 0.000
Reduction in LR%2 144 1324 1459
d.f. 1 10 29
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: S.E.=Standard error
a=Reference category 
ns=Not significant at the 5 per cent level.
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
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The major interest in these models is to examine the provincial variable. The 
importance of other explanatory variables, therefore, will be discussed later from the 
best fit model.
The effect of province in model one was positive, the coefficients increased 
slightly after introducing the demographic variables and the other explanatory variables. 
The demographic variables accounted for an increase in the provincial coefficient of 
about six per cent. Introducing the socioeconomic, cultural, and access to family 
planning characteristics increased this amount by approximately 18 per cent.
The conclusion to be drawn from these patterns is that the difference in level of 
reporting of births in the 12 months before the survey between the two provinces cannot 
be explained by differences in the individual characteristics of the samples drawn from 
the two provinces.
Religion and fertility
Much of the theoretical literature on religious differentials has tried to explain 
these differentials by using at least one of three basic approaches (Mosher et al., 1992: 
201): the characteristics hypothesis; the minority status hypothesis; and the norm 
hypothesis. According to the characteristics hypothesis, any observed relationship 
between religion and fertility is spurious: it is an artifact of socioeconomic differences, 
and will disappear when controls for socioeconomic characteristics are introduced. 
However, studies have demonstrated that differences in fertility remain among religious 
groups after controlling for socioeconomic factors (Bean et al., 1990: 161;
Goldscheider, 1971: 278; Goldscheiderand Uhlenberg, 1969: 362-369).
The second and third viewpoints both suggest that religious group differences are 
not spurious, but differ as to what should be invoked to explain them. The minority 
status hypothesis asserts that the status of some religions as minorities, in a particular 
social context, leads to higher fertility as a response to both socioeconomic isolation and 
perceived threats connected with minority status. They become concerned with group 
preservation and quantitative strength (Goldscheider, 1971: 296; Goldscheider and
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Uhlenberg, 1969: 371). Both the characteristics and minority group hypotheses neglect 
the possible direct effects of religious doctrine or ideology on fertility behaviour. 
Proponents of the norm hypothesis argue that fertility differences are related to 
differences in norms between the religious groups, for instance norms with respect to 
contraception, and family size (Goldscheider, 1971: 296-297; Goldscheider and 
Uhlenberg, 1969: 370). However, the three hypotheses are not mutually exclusive.
In contrast to Buddhism and animism, which are intertwined (Knodel et al., 1987: 
162), Catholic doctrine concerning the regulation of births is essentially pronatalist, and 
the use of artificial methods of contraception is rejected. However, large number of 
Catholics use unapproved contraceptive methods, and some predominantly Catholic 
societies have very low levels of fertility, for instance France, Italy, Austria, and 
Luxembourg (Jones and Nortman, 1968: 3). The fertility of the Catholics often exceeds 
that of Protestants in the same society or country. However, this is not to deny the 
existence of unusually high fertility among certain socially isolated Protestant groups 
such as the Hutterites (Day, 1968: 29). In the United States, fertility differentials by 
religion narrowed in the 1960s and 1970s (Goldscheider and Mosher, 1991). In the case 
of Catholic minorities, it is open to question whether it is doctrine or ethnocentrism or 
the desire for group survival that is the actual religious factor in Catholic fertility (Day, 
1968: 48).
Diffusion of innovation and fertility
The theory that changes in fertility are an innovation versus an adjustment or 
adaptation process is at the centre of the debate on the process of the ongoing transition 
from high to low fertility. The concept of innovation is largely promoted by the 
Princeton European Project (Bean et al., 1990). The innovation hypothesis states that the 
adoption of fertility control within a population represents a new behaviour. This 
behaviour may be newly accepted social norms about small family size and new 
techniques of contraceptive use. Carlsson (1966) suggested the concept of adaptation 
two decades ago by examining fertility differences among various regions of Sweden. It
137
has been suggested that some forms of limitation of family size existed before the onset 
of the fertility decline and the shift simply reflected an adaptation to a new set of cost 
and benefits.
There are two important different points to interpret the innovation and the 
adaptation views (Guinnane et al., 1994: 3). First, according to the innovation view, a 
fertility transition represents a process of adoption of a new behaviour throughout the 
population. It is not a process of adoption of a behaviour of one group that has been 
practicing for a long time by other groups of population. However, it is not necessary 
that fertility control is completely absent in pre-transition populations. It is acceptable 
for the innovation argument that contraception may be practiced by a minority who had 
little contact with the majority population. Second, fertility transitions that occur 
simultaneously in widely varying economic and social environments are consistent with 
the innovation view, but not with the adaptation view.
From a historical population, the fertility decline in England and Wales was 
suggested to be compatible with both views, adaptation and innovation, but the 
innovation perspective seems rather more persuasive (Haines, 1989: 322). For 
contemporary populations, the evidence from the World Fertility Survey (WFS) has 
strongly supported the innovation process. In rural Thailand, for instance, the 
penetration of new ideas or new styles of living has been shown to have a greater effect 
than material standard of living, modes of production, or family economies (Cleland, 
1985: 248).
Mosk's (1979: 31) study of Japan suggested the practice of birth control 
presumably primitive abortion and coitus interruptus among populations of some 
prefectures prior to the onset of more general decline. Bean and his co-authors (1990) 
clearly disagree with the broad results obtained by the Princeton investigators. The 
results of the Mormon Demographic History Project have revealed that the decline of 
fertility among the Mormons of Utah state in the United States reflect the adaptation to 
changes in the costs and benefits of rearing children brought about by the integration of 
Utah into the national economy.
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However, it has been argued that the two explanations, innovation and adaptation, 
refer to different aspects of a single phenomenon (Guinnane et al., 1994: 2). Thus, they 
need not be interpreted as competing views. Current fertility research in developing 
countries such as in Asia should not be used to make backward inferences about 
transitions that occurred in nineteenth-century Europe due to considerable differences in 
culture and available contraceptive technologies (Guinnane et al., 1994: 3).
In the 'diffusion' perspective of the process, it has been argued that the nation 
building policy is one of the causes leading to fertility decline in Europe (Watkins, 
1991: 172). A national identity was promoted through education in an official language. 
This has implications for the expansion of personal networks: interpersonal links require 
a common language. The expansion of personal networks resulting from nation building 
could have increased access to new information and provided channels for the inflow of 
new models. Then these new models could have been discussed, judged, and interpreted 
among intimates.
Three possible mechanisms of the diffusion process have been proposed (Rosero- 
Bixby and Casterline, 1993: 149). The first mechanism is information flow. Knowledge 
about innovative ideas, technologies, or behaviour can spread from person to person. 
Information flow requires a common language which helps spread information from 
person to person or from the mass media to a person. The second mechanism is the 
demonstration effect. The experience of some individuals provides concrete evidence 
for other individuals about benefits and costs of certain choices. The last mechanism is 
the changes in normative context: group norms are determined, in part, by the behaviour 
of group members.
Among the Karen, the use of modem contraceptive methods and the two-child 
family norm can be regarded as innovation. The idea of a two-child family promoted by 
the NFPP has been adopted by the younger generation, as mentioned in the section of 
fertility differentials among the younger and older generation. The fieldwork showed 
that the Karen did not know about modem forms of contraception before the 
introduction of family planning programs by the Thai government as discussed in
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Section 7.3.1. All the informants said that they came to know about modem family 
planning methods from the Thai government officials, especially the health personnel. 
There was no evidence that they practiced some efficient traditional form of 
contraception.
Combination of the results: fertility and province of residence, religion, and 
diffusion of innovation
Table 7.6 presents the odds ratios for each category of the 32 combinations of the 
interaction between speaking Thai and religion, and between ownership of radio and 
province of residence. The differentials in fertility among the Karen who had similar 
characteristics will be compared. In order to understand the patterns of fertility 
differentials which are the same for similar Karen, it is helpful to restrict the 
comparisons to particular groups in each particular explanatory variable as displayed in 
Figures 7.4 to 7.8.
Table 7.6: Odds ratios of giving birth for speaking the Thai language and religion 
by province of residence and ownership of radio from the parsimonious logistic
model
Ownership of radio
Religion and language Mae Hong Son Chiang Mai
Yes No Yes No
(1) (2) (3) (4)
(1) Buddhism and speaking Thai 0.58 0.61 0.79 1.05
(2) Buddhism and not speaking Thai 0.95 1.00 a 1.29 1.72
(3) Animism and speaking Thai 0.97 1.02 1.32 1.68
(4) Animism and not speaking Thai 0.82 0.87 1.12 1.50
(5) Buddhism and animism and speaking Thai 0.73 0.77 0.99 1.32
(6) Buddhism and animism and not speaking Thai 0.91 0.96 1.24 1.65
(7) Christianity and speaking Thai 0.80 0.85 1.09 1.46
(8) Christianity and not speaking Thai 0.92 0.97 1.25 1.67
Source: Calculated from Table 7.4
Note: a=Reference category
An example of the calculation in Table7.6 for the value in row one and 
column one (1,1 )is as follows:
Logodds for (1,1) = (Buddhism)+(Speaking Thai)+(Buddhism*SpeakingThai) 
+(Mae Hong Son)+(Radio)+(Mae Hong Son*radio) 
=(0.000)+(-0.499)+(0.000)+(0.000)+(-0.053)+(0.000)
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Province of residence and ownership of radio, controlling for religion and speaking 
Thai
While the odds ratios indicate that fertility of the Karen in Chiang Mai was higher 
than that of the similar Karen in Mae Hong Son, this difference is not regarded as being 
due to factors other than quality of reporting of recent births.
The Karen who did not own radios had a higher probability of giving birth than 
those who owned radios, controlling for religion and speaking Thai. There was a 
considerably stronger effect of radio ownership in Chiang Mai than in Mae Hong Son 
among the Karen who had similar characteristics. For instance, Figure 7.4 shows this 
pattern among the Karen Buddhists who spoke Thai.
Figure 7.4: Odds ratios of giving birth of Buddhist Karen women who 
spoke Thai by province of residence and ownership of radio
1.2
Mae Hong Son Chiang Mai
O  Own radio I  No radio 
Source: Table 7.6 [(1,1), (1,2), (1,3), (1,4)]
Note: The first number in each parenthesis is the row number and the second number is the
column number.
The relatively strong effect of radio ownership in Chiang Mai may possibly be 
explained by the slight difference in the perception of the importance of speaking the 
Thai language among the Karen in Chiang Mai and Mae Hong Son. The most important 
reason for going to school among the Karen in Chiang Mai, as it emerged from the 
fieldwork, was that they could communicate with the Thai. Most participants from focus 
group discussions and in-depth interviews in Chiang Mai said that with Thai, they could 
go everywhere. In Mae Hong Son, speaking Thai was clearly important, but it was not as 
important as in Chiang Mai. This is, probably, because of the high ratio of the Karen to
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the Thai in Mae Hong Son. The Thai were likely to be the ones who tried to 
communicate with the Karen by learning to speak the Karen language, especially in 
commercial exchange and especially in the areas where the proportion of the Karen to 
the Thai was very high. In Mae Sariang District, Mae Hong Son, unlike in Chiang Mai, I 
saw many Karen in the market. I was told that there was a Karen translator in the 
hospital in town, and a Thai health official could speak Karen fluently. The Karen 
women in Mae Hong Son seemed to be more confident to go to town than those in 
Chiang Mai even though they could not speak Thai. Most of the Karen listened to the 
radio broadcasting in their own language, not the Thai language programs. It can be 
assumed that the accessibility to the information from radio broadcasting was more 
important in Chiang Mai.
Religion and speaking Thai, controlling for province of residence and ownership of 
radio
Fertility differentials among religious groups who spoke Thai, controlling for 
province of residence and ownership of radio, were as expected. Those who were 
animists, the most conservative group, had the highest probability of giving birth, 
followed by Christians, and the Buddhist and animist group. Those who were Buddhists 
had the lowest probability of giving birth. Figure 7.5 has shown this pattem among the 
Karen who spoke Thai, and owned radios. Among the 32 combinations of the odds 
ratios, as expected, the Karen who were most integrated into Thai society had the lowest 
fertility. In other words, the Karen who were Buddhists, spoke Thai, and owned radios 
had the lowest probability of giving birth.
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Figure 7.5: Odds ratios of giving birth of Karen women who spoke Thai 
and owned radios in Mae Hong Son by religion
Buddhism Animism Buddhism Christianity
and
animism
Religion
Source: Table 7.6 [(1,1), (3,1), (5,1), (7,1)]
Note: The first number in each parenthesis is the row number and the second number is the
column number.
The higher fertility among Christians than Buddhists and those in the Buddhist 
and animist group is unlikely to be due to the difference in socioeconomic status since 
none of the socioeconomic variables were included in the best fit model, or Christian 
doctrine, especially Catholic doctrine, as found from the fieldwork (Section 5.2.3). The 
most plausible explanation is the feeling of a need to strengthen their ethnicity or a 
desire to preserve the identity of their own group in the face of the numerical and 
socioeconomic domination of the Thai majority. Ethnicity is in the sense of being 'the 
Karen' rather than 'the Christians'. This was strongly influenced by the Christian church.
Religion and not speaking Thai, controlling for province of residence and 
ownership of radio
Regarding fertility differentials among religious groups who did not speak Thai, 
controlling for province of residence and ownership of radio, the findings show that 
Buddhists had the highest probability of giving birth, followed by Christians, Buddhists 
and animists, and animists respectively. Figure 7.6 shows this pattern for those who did 
not speak Thai, and owned radios. The differences were, however, not very great.
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Figure 7.6: Odds ratios of giving birth of Karen women who did not 
speak Thai and owned radios in Mae Hong Son by religion
1
0.9 
0.8 
0.7
1  0.6 
£ 0.5 
I  0.4 
0.3 
0.2 
0.1 
0
Buddhism Animism Buddhism Christianity
and
animism
Religion
Source: Table 7.6 [(2,1), (4,1), (6,1), (8,1)]
Note: The first number in each parenthesis is the row number and the second number is the
column number.
There is no clear explanation for this pattern. One possible explanation may be the 
limitation of information about religion, and doubt about the meaning of reported 
religious affiliation, as discussed in Section 5.3. Those who stated that they were 
Buddhists or Christians might still believe in animism. However, this limitation should 
also be applied to those who spoke Thai.
Speaking and not speaking Thai and religion, controlling for province of residence 
and ownership of radio
Comparing between those who spoke and did not speak Thai within religious 
groups, controlling for ownership of radio and province of residence, the findings are as 
expected, except for the animist group. Within religious groups, the Karen who spoke 
Thai had a lower probability of giving birth than those who did not speak Thai. Again, 
there is no clear explanation of this pattern among the animists. Figure 7.7 displays this 
pattern for Karen women who owned radios.
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Note: The first number in each parenthesis is the row number and the second number is the
column number.
The mechanism of the diffusion process
The explanation for fertility differentials among similar Karen in different 
religious groups is quite straightforward, except for those who were in the animist 
group. The diffusion of the two-child family norm and modem contraceptive techniques 
is most likely through face-to-face communication and radio broadcasting. The model of 
this diffusion process is shown in Figure 7.8.
The first mechanism for spreading information is information flow which requires 
a common language or languages. In the Karen context, the common languages are the 
Thai and the Karen languages. However, only the Karen who speak Thai have direct 
interaction with the Thai. It is reasonable to believe that with direct interaction they are 
more likely to adopt parts of the Thai lifestyle than those who cannot have direct 
interaction, although a common language is only one of the elements of social 
interaction. The direct interaction is reinforced with information from the radio which is 
also broadcast in the Karen language. The Karen who spoke Thai and owned radios 
were likely to be the first group to change the group norm in favour of a small family. 
This is likely to be due to the recognition of the costs and benefits of having a small 
family demonstrated by the Thai.
Figure 7.7: Odds ratios of giving birth of Karen women within religious 
groups who owned radios in Mae Hong Son by speaking Thai
Buddhism Animism Buddhism Christianity
and
animism
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Figure 7.8: The model of the diffusion process among the Karen
Karen
speaking ThaiMass media e. g. Radio 
(in Thai)
Karen 2 
speaking Karen
Mass media 
e. g. Radio 
(in Karen)
Notes: * Thai may include very few Thai who can speak Karen.
l=The leading group to change the fertility norm 
2=The group lagging behind in changing the fertility norm
The same process is likely to occur among those who did not speak Thai. The 
information did not flow only from the Thai to the Karen who spoke Thai but also 
among the Karen themselves who spoke and did not speak Thai. The experiences of the 
leading reference group, the Karen who spoke Thai and owned radios, provide a type of 
demonstration effect to the Karen who did not have those characteristics.
The findings are consistent with the argument that face-to-face communication is 
the most important way of spreading information in the early phase of accepting 
contraception (Keyfitz, 1985: 707-708). In Thailand, it was found that word of mouth 
was effective as a way to recruit family planning acceptors during the early phases of the 
Thai National Family Planning Program, when public information activities were 
severely restricted (Rosenfield et al., 1973: 145). After that, the media, especially the 
radio, have taken the place of much of the earlier face-to-face communication (Keyfitz, 
1985: 708). Face-to-face communication, however, remains important, especially in the 
Karen context. This is because fewer than 30 per cent of the Karen households owned 
radios. A study in Taiwan showed that the likelihood of adopting contraception was
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directly related to the number of friends, relatives, and neighbours already using 
contraception (Freedman, 1987: 72).
However, there is a disadvantage in understanding Thai and getting information 
from the radio. It has been argued that a lingua franca (common language) is used with 
varying preciseness and levels of understanding (Lucas and Ware, 1977: 233). This is 
also true among the Karen. Direct ownership of radio is not a true proxy for reception of 
information from that source; as found from the fieldwork the Karen who did not own 
radios could also listen to radios in neighbouring households. Moreover, it is sometimes 
doubted that the information obtained from the radio is related to family planning 
information. However, it cannot be denied that those who owned a radio have a higher 
probability of obtaining information than those who did not own a radio. The findings 
from the fieldwork revealed that most of the participants who had ever heard about 
family planning obtained their information not only from health personnel but also from 
radio broadcasting. Since the Thai government has a strong policy to reduce the fertility 
of the hill tribes, the family planning information is likely to be included in many radio 
programs.
The explanation of fertility differentials among the Karen is summarised in Table
7.7.
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Table 7.7: A summary of the explanation of fertility differentials among the Karen
Explanatory variable Ascending order of Explanation
fertility level
Religion * Buddhism a Self-identification of being Thai, 
small family norm
Buddhism and animism Moderate family norm
Christianity Strengthening their ethnicity, large 
family norm
Animism Conservative, large family norm
Speaking Thai 2 Yes More modem ideas and more 
access to family planning 
information, small family norm
No a
Ownership of radio Yes More modem ideas and more
access to family planning 
information, small family norm
No a
Province of residence Mae Hong Son 
Chiang Mai a
Differences artificial
Notes: a=Reference category
1. This cannot be applied to the Karen who did not speak Thai 
(Section 7.3.2).
2. Except for animism: the animist Karen who did not speak Thai had a 
lower fertility level than those who spoke Thai (Section 7.3.2).
7.4 Conclusion
A number of issues concerning fertility differentials among the Karen have been 
addressed in this chapter. Logistic regression models were used to analyse the data, and 
the factors associated with these differentials have been identified. The models were 
applied to current Karen fertility using the combined data sets of Chiang Mai and Mae 
Hong Son. The unit of analysis was currently married women aged 15-49.
The multivariate analysis reveals that there is significant variation in Karen 
fertility behaviour that can be attributed to explicable differences between Chiang Mai 
and Mae Hong Son, the two-child family norm and the degree of integration into Thai 
society, as manifested by Buddhism, speaking Thai and ownership of radio, after 
controlling for age, parity and their interactions.
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A large difference in probabilities of giving birth between Chiang Mai and Mae 
Hong Son was not genuine due to data quality. In Chiang Mai, not in Mae Hong Son, 
the only strong effect was radio ownership. Given the considerably lower ratio of the 
Karen to the Thai, speaking Thai was more important for the Karen in Chiang Mai to 
communicate with the Thai than in Mae Hong Son. The Karen in Chiang Mai who 
owned radios (also broadcast in their own language) had considerably better access to 
information than those who did not, especially for those who did not speak Thai. Thus, 
remarkably higher fertility was found among those who did not own radios than those 
who did.
The findings show that there was a consensus on the two-child family norm 
among the younger generation Karen. This family norm and the information on modem 
contraceptive use were innovative ideas among the Karen which had been spread from 
Thai information sources. The diffusion of innovation was more effective among those 
who were more integrated into Thai society. The Karen who were Buddhists, spoke the 
Thai language, and owned radios which broadcast in both Karen and Thai, had the 
lowest fertility. A high level of fertility among the Christians compared to those in the 
other religious groups with similar characteristics was likely to be due to the movement 
for renewal and revival of ethnic identity supported by the Christian church rather than 
to the differences in socioeconomic status, access to family planning services or 
religious doctrine.
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Chapter 8
Fertility differentials among the Karen: cumulative fertility
This chapter re-examines the hypotheses tested in Chapter 7, but using children 
ever bom as the dependent variable. This is because the relationships between current or 
cumulative fertility and explanatory variables may be different. The number of children 
ever bom reflects the cumulative events experienced by a woman, and may have a 
stronger association with the factors representing cumulative events than current fertility 
due to behavioural change. To give a more complete picture of the Karen fertility, the 
relationship between infant mortality and fertility is also discussed, although infant 
mortality was not included in the models of quantitative analyses in the previous chapter 
or this chapter.
8.1 Analytical strategy
The unit of analysis for testing the hypotheses using children ever bom as the 
dependent variable was ever-married Karen women aged 15-49. For the bivariate 
analysis, the data for Chiang Mai and Mae Hong Son were analysed separately. In 
obtaining the mean number of children ever bom according to the selected 
characteristics of women, direct standardisation by age was used, with the ever-married 
Karen women aged 15-49 in Mae Hong Son as the standard population.
Since there was no significant difference between standardised mean number of 
children ever bom between Chiang Mai and Mae Hong Son, the data for the two 
provinces were then pooled. A provincial variable was constructed. Multiple regression 
was employed to examine the factors affecting children ever bom when all explanatory 
variables were considered simultaneously.
The proposed multiple regression model for determining the factors affecting 
number of children ever bom is a linear relation between children ever bom and the 
proposed explanatory variables (Table 5.20, Section 5.3), controlling for age and age 
squared. Sets of dummy variables were employed for all explanatory variables which
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were categorical. The base categories are shown in Table 8.4. Age and age squared were 
entered as continuous variables.
It is important to point out that there are limitations in the use of children ever 
bom as the dependent variable, especially when the explanatory variables are 
environment factors such as the presence of health centre or road in a community. The 
major analytical problem with the children ever bom measure is that it is a cumulative 
index of past behaviour, which may span a period of 30 or more years for older women. 
Cumulative fertility may be only weakly correlated with contemporary variables even if 
strong relationships existed at the time of the event. The environment factors may not 
necessarily have been present at earlier times when the birth events occurred that are 
reported in a cumulative fertility measure. These factors usually take some time to have 
an impact on fertility.
8.2 Bivariate analysis
Tables 8.1 and 8.2 show the reported and standardised mean children ever bom of 
ever-married Karen women aged 15-49 according to selected characteristics employed 
in the multiple regression analysis for Chiang Mai and Mae Hong Son respectively.
Table 8.1: Mean number of children ever born to ever-married Karen women aged 
______________ 15-49 by selected characteristics, Chiang Mai 1986______________
Variable Reported Standardised N
Education
No education 3.6 3.5 12862
Some education 1.7 2.9 657
Wealth index (Baht)
Low (<3, 999) 3.2 3.3 6507
Medium (4,000-19, 999) 3.7 3.6 4331
High (>20, 000) 3.8 3.6 2681
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E lec tr ic ity
Yes 3.4 3.4 215
No 3.5 3.5 13304
O ccu p a tio n
Dry rice 3.5 3.5 6450
Wet rice 3.6 3.5 5189
Orchard 3.2 3.3 641
Employee 3.0 3.1 643
S ize  o f  la n d  h o ld in g  (R ai)
Landless 2.9 3.0 659
1-9 3.4 3.4 11052
10 and over 4.0 3.8 1808
S ize  o f  la n d  o w n ersh ip  (R ai)
Landless 3.4 3.4 9008
1-9 3.6 3.5 4004
10 and over 4.0 3.9 506
R elig io n
Buddhism 3.5 3.4 5938
Animism 3.5 3.4 2676
Buddhism and animism 3.5 3.5 1997
Christianity 3.5 3.6 2863
S p ea k in g  T h a i
Yes 3.2 3.3 4706
No 3.7 3.6 8810
O w n ersh ip  o f  ra d io
Yes 3.5 3.4 4146
No 3.4 3.5 9373
C h a ra cter istics  o f  h a m let
Availability of health centre 3.6 3.6 298
Availability of road transportation 3.5 3.5 5919
Combination of above 3.4 3.4 1737
None of above 3.5 3.5 5426
Source: Census of Hill Tribe Populations, Chiang Mai 1986
Note: The number of cases for the different categories of a variable may not sum
to the overall total due to differences in the number of cases with unknown 
values for that variable.
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Table 8.2: Mean number of children ever born to ever-married Karen women aged 
_____________15-49 by selected characteristics, Mae Hong Son 1987____________
V ariab le R eported S tandard ised N
Education
N o ed u ca tio n 3.5 3.3 9719
S om e ed u ca tio n 1.9 3.0 1072
Wealth index (Baht)
L ow  (<3, 999) 3.1 3.2 6184
M ed iu m  (4, 0 0 0 -1 9 , 999) 3.6 3.5 3251
H ig h  (>20, 000) 3.6 3.4 1356
Electricity
Y es 2.7 2.7 511
N o 3.4 3.3 10280
Occupation
D ry rice 3.4 3.3 6202
W et rice 3.4 3.4 3043
O rch ard 3.2 3.3 846
E m ployee 2.9 3.0 370
Size of land holding (Rai)
L and less 2.7 2.8 544
1-9 3.3 3.3 7903
10 and  over 3.7 3.6 2343
Size of land ownership (Rai)
L and less 3.3 3.3 6867
1-9 3.4 3.3 3413
10 an d  over 3.7 3.6 510
Religion
B u d d h ism 3.2 3.2 4 1 7 0
A n im ism 3.3 3.2 1795
B u d d h ism  an d  an im ism 3.4 3.3 1244
C h ristian ity 3.4 3.5 3517
Speaking Thai
Y es 2.8 3.2 2702
N o 3.5 3.3 8089
Ownership of radio
Y es 3.3 3.3 27 4 0
N o 3.3 3.3 8051
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Characteristics of hamlet
Availability of health centre 3.2 3.2 837
Availability of road transportation 3.4 3.4 2915
Combination of above 3.3 3.3 1159
None of above 3.3 3.3 5827
Source: Census of Hill Tribe Populations, Mae Hong Son 1987.
Note: The number of cases for the different categories of a variable may not sum
to the overall total due to differences in the number of cases with unknown 
values for that variable.
The results show that the standardised mean children ever bom was slightly 
different within each category of almost all selected characteristics in both Chiang Mai 
and Mae Hong Son. The magnitude of the difference was also similar between the two 
provinces. In Chiang Mai, a difference in standardised mean children of over 0.5 was 
found in educational attainment and size of land holding. In Mae Hong Son, this type of 
difference was found in the availability of electricity and size of land holding. There 
were few differences between Mae Hong Son and Chiang Mai, except in the slightly 
lower level of fertility in Mae Hong Son.
8.3 Multivariate analysis
8.3.1 Model fitting
The model was fitted using a multiple regression technique. The ordinary least 
squares method (OLS) was used to estimate parameters. This model assumes a linear 
relationship between the dependent variable and explanatory variables. While Poisson 
regression might provide a somewhat better model than the OLS in theory, in practical 
terms over-dispersion renders this alternative no more satisfactory than the simpler 
approach.
In the model selection, first the control variables (age and age squared) were 
entered. The age squared term was used to control any curvilinear relationships, because 
the number of children ever bom and the age of mother are not linearly related. The 
relationship is more likely to be that the number of children ever bom increases up to a 
certain age of mother, usually around 25-29, and then levels off with the increase in age.
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Thus, transformation is needed. Since the number of the bends in the curve is 
determined by the order of the equation, and no more than one bend is expected, a 
polynomial model of order two is appropriate for transformation of the variable ' age' 
(Berry and Fieldman, 1985: 58). Addition of a cubic term is possible, but at a risk of 
driving the form of the equation with the cubic term. The OLS regression can be used 
following this transformation of the original variable to create age squared.
In the next stage, the stepwise process was adopted. Selected variables in 
dichotomous form were added one by one to the model, and analysis of variance was 
used to test whether they were significant and should have been included. The non­
significant terms were not included. The iterative process continued until all variables 
had been tested and a model with all significant explanatory variables was obtained.
It is recognised that the older women have, on average, given birth to more 
children than the younger women. Therefore, the interactions between age and each 
explanatory variable that were statistically significant in the previous step were tested. 
After the same stepwise process as for fitting all explanatory variables had been used for 
the interaction terms, a final model was obtained.
In order to interpret the effects of the explanatory variables on number of children 
ever bom, predicted values were computed based on the final model. Graphs are used to 
display the effects of significant variables.
8.3.2 The results of fitting the model
The results show that age and age squared explained most of the variation in 
number of children ever bom, and the other explanatory variables explained very slight 
amounts. The value can be interpreted as the proportion of the variation in the 
dependent variable explained by the explanatory variables. The R^ of the model was 42 
per cent. Age and age squared explained 40 per cent of the variation in children ever 
bom, and the other explanatory variables explained only two per cent. Since fertility is 
basically a function of age, it is expected to have the largest impact on fertility because 
the older women have longer exposure to childbearing. Age can also be a proxy for
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marriage duration. Table 8.3 shows the estimates of coefficients of the variables that 
were in the final model.
_______ Table 8.3: Estimates of coefficients of the best fit model(N=24724)_______
Variable Estimate S.E.
Constant -4.527 0.366
Chiang Mai (CM)
No education (EDU2)
Medium level of wealth (WEALTH2) 
High level of wealth (WEALTH3)
No electricity (ELEC2)
Land holding of 1-9 Rai (LAND2) 
Land holding of >10 Rai (LAND3) 
Ownership of 1-9 Rai (OWN2) 
Animism (RELIG2)
Christianity (RELIG4)
Not speaking Thai (SPEAK2)
No radio(RADI02))
Control variables 
Age
Age squared
Interactions
Age*CM
Age*EDU2
Age*WEALTH2
Age*WEALTH3
Age*ELEC2
Age*LAND2
Age*LAND3
Age*OWN2
Age*RELIG4
Age*RADI02
-0.421 0.091
-0.653 0.200
-0.439 0.102
-0.740 0.130
-0.298 ns 0.258
-0.399 0.203
-1.153 0.222
-0.173 * 0.099
-0.079 0.033
0.033 ns 0.101
0.204 0.030
0.416 0.099
0.355 0.015
-0.004 0.000
0.019 0.003
0.034 0.008
0.022 0.003
0.033 0.004
0.022 0.008
0.019 0.007
0.056 0.007
0.009 0.003
0.007 0.003
-0.011 0.003
R2=0,42_____________________________________________________________
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: S.E.=Standard error
ns=Not significant at the 5 per cent level 
*=Significant at the 10 per cent level
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
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The interaction terms between age and not speaking Thai and age and animism 
were not statistically significant. All the interaction terms included in the final model 
had a positive effect, except for the interaction between age and no radio. The older 
women were likely to have more children ever bom than the younger women, as 
assumed for this model. Figure 8.1 shows the regression line of the base category of the 
final model.
Figure 8.1: The base category of predicting number of children 
ever born by age of women
Age of women
Source: Appendix H. 1
The decline in the fit curve appears to be the result of the quadratic term driving 
the form of the curve. As noted above, this inconvenience could be avoided by adding a 
cubic term, but at the risk that this would dominate other differentials. However, this 
decline in the fit curve may be due to specification error. Specification error can result in 
two ways (Berry and Fieldman, 1985: 18). First, when a model is estimated with the 
wrong explanatory variables, either one or more variables that should have been in the 
model are omitted, or one or more variables that should not have been included are 
included, or both. Second, it may be that the proper variables are in the model but the 
functional form of the relationship is specified improperly. The regression model 
assumes that the relationships between the explanatory variables and dependent 
variables are both linear and additive.
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The graphs in the following sections will be displayed up to age 40 since the 
regression line goes down after that age, and the effects of the explanatory variables on 
children ever born are in the same direction regardless of age of women.
The findings from the multiple regression analysis show that most of the 
explanatory variables that were not included in the final model of current fertility were 
included when children ever bom was used as the dependent variable. They are 
socioeconomic factors: education, level of wealth, electricity, size of land holding and 
size of land ownership. The explanatory variables included in the models for both 
current fertility and cumulative fertility were limited to province of residence, religion, 
speaking Thai and ownership of radio. Occupation and characteristics of hamlet were 
not included in any models. The summary of these findings is presented in Table 8.4 
below and will be discussed in more detail in the following sections.
Table 8.4: A summary of the explanatory variables included in the best fit model 
when either current fertility or children ever born is used as a dependent variable
Explanatory variable Current fertility* CEB
Province of residence
Chiang Mai X X
Mae Hong Son b b
Education
No education b X
Some education - b
Wealth index (Baht)
Low (<3, 999) b b
Medium (4, 000-19, 999) - X
High (>20,000) - X
Electricity
Yes - b
No b X
Occupation
Dry rice b b
Wet rice - -
Orchard - -
Employee - -
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Size of land holding (Rai)
Landless b b
1-9 - X
10 and over - X
Size of land ownership (Rai)
Landless b b
1-9 - X
10 and over
Religion
Buddhism b b
Animism X X
Buddhism and animism X
Christianity X X
Speaking Thai
Yes X b
No b X
Ownership of radio
Yes X b
No b X
Characteristics of hamlet
Availability of health centre 
Availability of road transportation 
Combination of above
None of above b b
Analytical technique Logistic regression Multiple regression
Notes: =Births last year prior to the survey
b=Base category 
-=Not included in the model 
X=Included in the model
8.3.3 Province of residence and fertility
The older generation Karen aged 25 and over who lived in Mae Hong Son had 
lower fertility than in Chiang Mai. However, the effect of province of residence was not
great.
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Figure 8.2: Number of children ever born of ever-married 
Karen women aged 15-40 by province of residence and age of
women
^^™ Mae Hong Son 
■ ■ Chiang Mai
Age of women
Source: Appendix H.l
The procedure to examine the fertility differentials between the two provinces 
used in the previous chapter was used again for the analysis of children ever bom. An 
indicator variable denoting the province was included. This variable is equal to one for 
Chiang Mai and zero for Mae Hong Son. This approach is based on the examination of 
the change in the magnitude of the provincial coefficient after introducing the 
demographic variable and the other explanatory variables. Three models were included, 
as can be seen from Table 8.5. The first model included only the provincial variable; age 
and age squared were added in model two; in model three the remaining explanatory 
variables were added.
Table 8.5: Multiple regression pooled provincial models of fertility (N=24724)
Model 1 Model 2 Model 3
Estimate S.E. Estimate S.E. Estimate S.E.
Constant 3.327 0.023 - 6.034  0.162 - 4.009 0.407
Chiang Mai (CM) 0.156 0.031 0.121 0.024 0.145 0.026
Age 0.443  0.010 0.337 0.016
Age^ - 0.004  0.000 - 0.004 0.000
No education (EDU2) - 0.758 0.212
Medium level of wealth (WEALTH2) - 0.437 0.103
High level of wealth (WEALTH3) - 0.746 0.131
No electricity (ELEC2) - 0.553 0.259
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Wet rice (OCCP2) - 0.119  ns 0.105
Orchard (OCCP3) 0.112  ns 0.186
Employee (OCCP4) - 0.278  ns 0.273
Land holding of 1-9 Rai (LAND2) - 0.580 0.249
Land holding of > 10 Rai (LAND3) - 1.191 0.272
Land ownership of 1-9 Rai (OWN2) - 0.128  ns 0.103
Land ownership of > 10 Rai (OWN3) - 0.216  ns 0.239
Animism (RELIG2) - 0.148  ns 0.135
Buddhism and animism (RELIG3) - 0.199  ns 0.141
Christianity (RELIG4) 0.064  ns 0.109
Not speaking Thai (SPEAK2) 0.051  ns 0.113
Not own radio (RADI02) 0.424 0.102
Availability of health centre - 0.002  ns 0.208
(HAMLET 1)
Availability of road (HAMLET2) - 0.410 0.104
Health centre and road (HAMLET3) - 0.522 0.150
Interactions
Age*EDU2 0.038 0.008
Age*WEALTH2 0.022 0.003
Age*WEALTH3 0.033 0.004
Age*ELEC2 0.031 0.008
Age*OCCP2 0.005  ns 0.003
Age*OCCP3 - 0.005  ns 0.006
Age*OCCP4 0.011  ns 0.009
Age*LAND2 0.026 0.008
Age*LAND3 0.058 0.009
Age*OWN2 0.007 0.003
Age*OWN3 0.009  ns 0.007
Age*RELIG2 0.003  ns 0.004
Age*RELIG3 0.008  ns 0.004
Age*RELIG4 0.006  ns 0.003
Age*SPEAK2 0.005  ns 0.003
Age*RADI02 - 0.011 0.003
Age* HAMLET 1 - 0.000  ns 0.006
Age*HAMLET2 0.014 0.003
Age*HAMLET3 0.017 0.005
R2 0.00 0.40 0.42
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: S.E.=Standard error.
ns=Not significant at the 5 per cent level.
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
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The provincial coefficients decreased slightly after introducing age and age 
squared and increased slightly after introducing the other explanatory variables. This 
finding suggests that cumulative fertility differentials between the two provinces cannot 
be explained by the individual characteristics of the Karen in each province.
8.3.4 Socioeconomic status and fertility
Studies on socioeconomic differentials in the fertility of rural populations have 
been inconclusive. The results partly depend on the variables used to determine 
socioeconomic status. Some studies show an inverse relationship or none at all between 
socioeconomic status and fertility. For instance, the study of a rural region in southern 
Iran showed an inverse relationship between household income and fertility (Eftekhar et 
al., 1973). Fertility of Lebanese Muslim couples did not differ by education, room per 
head, or occupation, but a slight inverse relationship was found among Lebanese 
Christian couples (Yaukey, 1972: 33-35). On the contrary, a number of studies indicate 
a positive association between socioeconomic factors and fertility for rural populations. 
For instance, the study of rural population of China revealed a direct association 
between fertility and economic status (Notestein, 1953b: 271). The lack of strong 
relationship signals that socioeconomic status might not be as significant as traditional 
measures of status in rural communities.
Size of land holding and patterns of land tenure are fundamentally used to 
measure socioeconomic status of a population, especially in an agricultural setting 
(Stokes and Schutjer, 1984: 195). A study of Polish peasants families showed a positive 
relationship between size of land holdings and fertility (Stys, 1957: 136). Driver (1963: 
95-97) found that in Central India large landowners showed the highest fertility and 
small landowners showed the lowest fertility. A positive association between size of 
land ownership and fertility was also found in Nepal (Karki, 1984; Tuladhar et al., 1982) 
and in India (Dharmalingam, 1991). A study of Iranian villages showed positive 
relationships between socioeconomic status and fertility (Ajami, 1976: 459-460). In this
162
study the socioeconomic scale was constructed based on ownership of durable goods, 
size of land holding, husband's occupation, and husband's level of education.
Traditionally, variables of land holding and land ownership were used to represent 
socioeconomic status. In the Karen context, this interpretation does not hold true, as 
discussed in Section 5.3. The relationship between fertility and these two variables will 
be discussed in Section 8.3.5, separately from the socioeconomic status.
The analysis in this chapter reveals that all socioeconomic factors were included in 
the final model. In general, the Karen who had higher socioeconomic status tended to 
have lower fertility.
Education and fertility
A large body of research has shown that a woman's education is the most powerful 
individual level predictor of fertility (Cochrane, 1979). Cochrane's (1979) conclusion is 
that schooling may actually increase fertility as education begins to spread. At a later 
time, perhaps when a larger proportion of the parental generation has attended school, 
stronger negative effects on fertility may be observed.
The mechanisms through which education influences fertility can be separated 
into two groups: through parent's education or children's education. Education 
attainment alters parents' perception of the advantages of small families, brings change 
in the status of women, changes the social and economic aspirations which children 
have, and affects both attitudes towards contraception and ability to understand and 
make use of particular contraceptive methods (Cassen, 1976: 790).
Children's education can influence their parent's fertility decisions in at least three 
ways. Caldwell (1980) argues that the introduction of formal schooling or the spread of 
mass schooling is the indirect mechanism leading to the onset of fertility decline. 
Children's education reduces fertility because it increases the costs of children, makes 
children more autonomous, and reduces children's value to the production system 
(Caldwell, 1982: 303-304; Caldwell et al., 1985). However, Axinn (1993: 483) argues
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that knowledge of the cost and content of education is needed in order to know precisely 
which of these many possibilities is responsible for reducing fertility.
In the case of the Karen, the effects of the presence of a school in a community on 
fertility can be decomposed into categories: the effect via education of women or 
children or both, and the effect via the diffusion of innovation. The effect of Thai 
schooling on fertility through the diffusion of innovation (speaking Thai ) has been 
discussed in Section 7.3.2.
Education of women is selected for the analysis. The results show that the Karen 
who had some education (most of them were from the younger generation and had no 
more than primary level or Grade one to Grade six) had lower fertility than those with 
no education. Figure 8.3 demonstrates the effects of education on fertility.
Figure 8.3: Number of children ever born of ever-married 
Karen women aged 15-40 by level of education and age of
women
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Source: Appendix H. 1
The lower fertility among the Karen women who had some education was likely to 
be due to the effects of their own education. The information from the fieldwork, to be 
discussed below, may or may not support Caldwell' s claim that fertility declines 
because children's schooling reduces the child's potential for work inside and outside the 
home, and that education increases the costs of children far beyond the fees, uniforms 
and stationery (Caldwell, 1982: 303-304).
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In Thailand no fees are charged for primary school, but generally students or their 
parents must purchase their own stationery and uniforms. The experience from the 
fieldwork showed that most of these things were donated, even to the extent that in one 
hamlet in Chiang Mai lunch for students was funded by the Christian Children Fund. 
The quality of education in some hill areas should be questioned. Some Karen parents 
complained that even though their children were attending school they still could not 
speak, and more especially read or write, Thai properly. In the Catholic hamlet in 
Chiang Mai, I was told that teaching was usually carried out three days a week, instead 
of five days a week which is the normal practice in Thailand. However, some teachers 
also complained that some students were absent from school during the agricultural 
season.
The findings from the fieldwork showed that both the younger and older 
generation recognised the importance of Thai schooling. Some members of the older 
generation also complained that the children were lazier and helped with housework less 
than in the past. The younger generation also expressed the same opinion as the older 
generation. All of the members of the younger and older generations who participated in 
the discussions, except for one old woman, said it did not matter if the children did not 
help with housework, but they studied hard at school. They did not want many children 
because they could not provide the minimum necessities for survival.
The most important reason for sending children to school was that parents wanted 
their children to understand the Thai language so that they could communicate with the 
Thai. For example, they would be able to read medical instructions, such as how many 
times and how many tablets a day they should take. Some of them also expressed the 
view that they would not be deceived by the Thai if they understood the Thai language. 
More detail about the perceived importance which they placed on the Thai language has 
been discussed in Section 7.3.2.
Many Karen also wanted their children to become government officials. The 
careers that they mentioned were teacher and doctor. This is perhaps because they were 
in contact most with teachers and health personnel. Normally, the Karen or even the
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rural Thai use the word 'doctor' for the person with whom they consult about their 
illness, or for the midwife. However, the Karen mentioned that they did not have the 
ability to save for the cost of education beyond primary school. Some expressed their 
need for scholarships for their children. The experience from the fieldwork showed that 
the Catholic priest in one hamlet played an active role on this issue (Section 5.2.3).
Level of wealth and fertility
The level of wealth index was constructed to reflect the Karen's economic status 
based on the number and type of modem consumer goods and of livestock possessed by 
the household (Section 5.3). The effects of level of wealth on fertility are shown in 
Figure 8.4 below.
Figure 8.4: Number of children ever born of ever-married 
Karen women aged 15-40 by level of wealth and age of women
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Source: Appendix H. 1
The findings reveal that for the Karen women aged less than 20 the higher the 
economic status the lower is their fertility. However, the effects were very marginal 
compared with the Karen women aged 20 and over. After age 20, the Karen women who 
had higher economic status tended to have higher fertility. The effects of a medium level 
of wealth and a high level of wealth on number of children ever bom were not very 
different compared with those with a low level of wealth.
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The finding that rich Karen had higher fertility than poor Karen is consistent with 
that from the fieldwork. One of the reasons for not wanting many children was 
economic hardship (Section 5.2.3). Another possible explanation is perhaps the 
nutritional status of the poor. Nutritional intake may lower their reproductive capacity 
by shortening the reproductive span, by way of late menarche and early menopause 
(Bongaarts, 1980: 566; Zeitlin et al., 1982: 34). Apart from late menarche and early 
menopause, nutrition also effects fertility through adolescent and pre-menopause 
sterility (Nag, 1968). It is observed that women of low socioeconomic status generally 
have longer lactational and amenorrhoeic periods and that this reduces the total number 
of children ever bom. Evidence from Bangladesh illustrates this phenomenon (Huffman 
et al., 1978: 254). However, after reviewing available evidence, R. Gray (1983: 143) 
notes that if nutrition influences lactational amenorrhoea, the effect is generally small. In 
addition, economic behaviour, namely seasonal and long-term migration and physically 
demanding economic activities of the poor, also lead to their lower fertility compared 
with the rich (Frisch, 1978: 93).
No data on the period of lactational amenorrhoea or birth interval are available 
from the hill tribe census. The information from the literature and fieldwork about this 
issue will be discussed in Chapter 10. The sex ratios at age 20-34 which can reflect the 
absence of husbands at the time of hill tribe census did not show a significant surplus of 
males over females.
Electricity and fertility
Normally, the availability of electricity has an effect on fertility through the 
changes in socioeconomic structure of a population (Herrin, 1979). Specifically, the 
availability of electricity contributes to the establishment of new agricultural industries 
and generates opportunities for employment in both farm and non-farm occupations 
(Madigan, 1982: 21). This may enable females to participate in production, and 
probably leads to an increase in household income. Electrification may lead to changes 
in the participation of children in household and economic activities which reduce their
167
utility as labour and may have contributed to lower desired family size (Piampiti, 1986: 
58).
A review of nine studies on rural electrification and fertility change clearly shows 
that electrification has a negative impact on fertility when electrified and non-electrified 
households and electrified and non-electrified villages are compared, for instance, in the 
Philippines, Thailand, and Bangladesh (Harbison and Robinson, 1985). In almost all of 
these studies, electrification functions as a community level rather than an individual or 
household level variable. The finding suggests that the presence of electricity in a 
village affects all households whether they have electricity or not.
There are, however, some limitations in examining the effect of electrification on 
fertility. The changes in socioeconomic structure of a population may not result from the 
availability of electrification per se. Other development programs, such as building a 
school or road transportation may also be implemented simultaneously in the same 
geographical areas. It is difficult to investigate which of these other programs might 
have had an impact on fertility. For example, the characteristics of a group of people 
before the introduction of the electrification programs are essentially unknown.
In the Census of Hill Tribe Populations, the availability of electricity was asked at 
the household level. The contribution of electrification to fertility reviewed above is, 
however, unlikely to be applicable to most Karen situations. The experience from the 
fieldwork showed that the Karen hamlets with electricity were likely to be located near 
the highway. However, this may not always be true. One well-serviced hamlet (with a 
school, a health centre, and a main Catholic church) in Mae Hong Son, which is very far 
away from the main highway, and on the way to one of my study hamlets, has electricity 
produced from a stream with waterfall. It can only be assumed that in general the Karen 
women who have electricity in their households live in more developed areas, and 
probably have more contact with the Thai.
In the case of the Karen, there are households in the hamlets where electricity is 
available which do not necessarily have electricity. Only those households that can 
afford the cost have electricity. It can also be assumed that the Karen women who live in
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electrified households have higher income, thus higher economic status, than those who 
do not. The findings show that those who did not have electricity in the household had 
higher numbers of children ever born, as can be seen from the figure below.
Figure 8.5: Number of children ever born of ever-married 
Karen women aged 15-40 by the availability of electricity and
age of women
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Source: Appendix H.l
Women’s occupation and fertility
Occupation is one of the variables selected to represent the socioeconomic status 
of the Karen. In Karen society, those who are engaged in orchard work seem to have the 
highest socioeconomic status as they are likely to have the highest income, and are 
usually involved in market activity, followed by wet-rice producers, dry-rice producers 
and employees respectively.
The experience from the fieldwork revealed that in most households engaging in 
both wet-rice and dry-rice cultivation, the areas of dry rice were larger than those of wet 
rice, and they spent more time on dry-rice than wet-rice cultivation. Since time spent or 
income yielded was used to make a judgment for the major occupation in the hill tribe 
census, it can be assumed that those who reported that their major occupation was wet- 
rice cultivation have higher economic status than those whose major occupation was 
dry-rice cultivation. This is because the advantage of irrigated rice, or wet rice, over dry 
rice is that the one plot of land can be cultivated year after year without fallowing and 
without a decline in yields. Swidden cropping of dry rice in consecutive years, on the
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other hand, would return smaller yields each year and would be subject to weed invasion 
and soil erosion. During the fieldwork, some Karen teenage women said that nowadays 
their parents did not want them to get married to a man who owned no wet-rice land.
Apart from representing socioeconomic status, occupation can also reflect total 
size of land holding regardless of ownership status. Employees were likely to be those 
with little or no land. They may have worked on farms for the Karen themselves or for 
other ethnic groups, especially the Hmong, the trading ethnic group. A summary of the 
possible explanation of the relationship between occupation and total size of land 
holding in the Karen context is presented in the table below.
Table 8.6: A summary of the possible explanation of the relationship between 
occupation and total size of land holding____________________________________
Occupation Socioeconomic status Total size of land holding
Orchard a
Wet rice relatively low income relatively large
Dry rice relatively low, or lowest income largest
Employee relatively low, or lowest income little land, or landless
Note: ^Reference category
Although occupation seems to be a better representative of socioeconomic status 
of the Karen, it is not included either in the model of current fertility or children ever 
bom. This is probably because of a very close relationship between occupation and size 
of land holding.
8.3.5 Land and Fertility
A framework for analysis of the relationship between land and fertility has been 
proposed (Stokes and Schutjer, 1984; Stokes et al., 1986). According to this framework, 
size of land holding and ownership of land holding are considered separately. At least 
two dimensions of land holding appear to be important for fertility behaviour. One 
dimension is the size of land holdings to which a household has access for cultivation 
purposes. A second dimension is land ownership, including all legal and institutional 
arrangements that specify how land is to be used and how produce from land is to be 
distributed.
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The argument has been advanced that size of land holdings and land ownership 
have opposite effects on human fertility. The size of holding to which a family has 
access is hypothesised to influence fertility primarily through the economic 
contributions of children. Families with access to larger holdings can more profitably 
use additional labour, and this provides an incentive for continued high fertility or, at a 
minimum, offers less incentive for practicing contraception (Stokes and Schutjer, 1984: 
207; Stokes et al., 1986: 306). Cain (1985: 6) labels this hypothesis the land-labour 
demand hypothesis.
Land ownership, in contrast, is thought to have negative long term effects on 
fertility, operating through equity and the resulting increase in old age security. Land 
ownership can guarantee an income flow beyond the period during which an individual 
is able to work and/or manage an agricultural operation and earn a labour or 
management return. Land ownership can be substituted for children as a source of old 
age security (Stokes and Schutjer, 19.84: 207; Stokes et al., 1986: 306). However, 
children should be regarded as a security asset that complements rather than substitutes 
for land (Cain, 1985: 6; Thomas, 1991: 390). Cain (1985: 6) terms this hypothesis the 
land-security hypothesis.
However, land ownership can have a positive effect on fertility. Thomas (1991: 
391) argued that, if children are viewed as a source of security, when insecurity is 
prevalent and sources of insurance against the risks which create the insecurity are 
absent, then high fertility will result.
Thomas (1991) has reviewed six studies that seem to support the land-labour 
hypothesis and the land security-hypothesis. The studies in Nepal, India, the Philippines, 
Bangladesh, Thailand and Egypt have yielded estimates of a positive relationship 
between fertility and size of land holding. A negative relationship between fertility and 
land ownership was found in other studies in Iran, the Philippines, Thailand and Egypt.
During my fieldwork, I was told by some elderly that in the past there was plenty 
of land and there was not much pressure from increase in size of population in the hills. 
During that time the Karen wanted to have large families so that they could use the
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family's labour to occupy a large amount of land. The relationship between fertility and 
size of land holding was that fertility predicted size of land holding. However, this 
cannot be applied to the current situation among the Karen.
It was difficult to detect from the fieldwork how land for shifting cultivation was 
allocated since this type of agriculture was strictly prohibited in the two hamlets in 
Chiang Mai. The dry-rice producers had to work on the same land every year although a 
fallow period was needed. Shifting cultivation was little practiced in the two hamlets in 
Mae Hong Son.
Land-labour demand hypothesis and fertility
The results reveal that those who cultivated more land were more likely to have a 
higher number of children ever bom (Figure 8.6). This finding supports the land-labour 
demand hypothesis. Number of children ever bom can represent household family 
labour. It has been argued in the previous section that those who cultivated more land 
were more likely to be dry-rice producers. For the same size of land, low quality land 
used for dry rice requires more labour than land used for wet rice or high quality land. 
Thus, a large number of children would be expected. Although Karen swidden farmers, 
in general, rely not only on family labour but also on communal labour, fieldwork 
discussions revealed that communal work was becoming increasingly less practiced. 
There are often perceptible advantages to using family labour (Cain, 1985: 11). For 
instance, it can be employed at a slightly earlier age, and it entails less supervision. For 
swidden agriculture, technology has not allowed land-intensive forms of agriculture 
(Geertz, 1974: 32). Increased labour input could not be turned into greater productivity. 
Thus, it can also be argued that those who cultivated dry-rice land had more children not 
only for a demand for labour to work the land but also for old-age security reasons.
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Figure 8.6: Number of children ever born of ever-married 
Karen women aged 15-40 by size of land holding and age of
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Source: Appendix H.l
Landless Karen women may also face periods of temporary or permanent spouse 
separation due to their husbands' employment as migrant labourers. At the time of my 
fieldwork, some Karen men in Mae Hong Son were working in logging in Myanmar. It 
has also been argued that if land holding can represent socioeconomic status, the 
proximate determinants can be an alternative explanation for fertility differentials (Cain, 
1985: 13). The findings from the fieldwork also show that the shortage of land was the 
most important reason for not wanting many children among all discussants. They did 
not have enough land to be divided among their children, and productivity from land 
was very low to feed their families. Even among the Thai, they are also concerned about 
increased shortage of land at the present time compared to the past (Podhisita, 1985)
For the land-demand hypothesis, it has been argued that the nature of land, labour 
and produce markets intervenes between land area and demand for labour, and blurs a 
straightforward positive relationship (Thomas, 1991: 390). The demand for labour of 
those with little or no land, is equally dependent on economic circumstance. If the land 
market is flexible, the possibilities of renting improve, and there are clear advantages 
supporting high fertility. For those with more land, it may only be advantageous to have 
large families in the absence of a cheap and dependable labour market. The improving
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labour market should be taken into account since the advantage of using family labour 
rather than hired labour will be small. The Karen with more land may want to have 
small families and hire labour outside the families. The Karen with little land or no land 
may want to have large families so that their children’s labour can be hired, especially if 
labour is increasingly needed outside their own communities.
The experience from the fieldwork reveals that the Karen were more dependent on 
wage earning than ever before but mostly from off-farm work. Most Karen men and 
some Karen women in a hamlet where there was no work during the off-farm season 
had dual occupations. They became wage labourers in a city or a farm on which a 
second crop could be grown. Some Kaien migrated to the city to work mostly as wage 
labourers, but this group was not included in the Hill Tribe Census.
Land-security hypothesis and fertility
The relationship between the land-security hypothesis and fertility was also 
examined. However, it is questionable whether land ownership among the Karen can be 
regarded as a security asset. Thomas (1991: 390): argued that the land-security 
hypothesis should consider the three following factors:
1. Land ownership will only guarantee security in the presence of a 
dependable and fair land market. Furthermore, security derived from 
produce depends on produce markets, adequate infrastructure and 
storage, and dependable natural conditions or insurance against them.
2. The influence of other forms of security, such as provision of credit 
and insurance against crises of consumption, on the demand for children.
3. The complementarity of children and land as forms of security, and the 
social norms regarding filial responsibilities.
Land ownership in the Karen society, especially land for wet rice and orchard 
work can guarantee security to some extent, although in some areas there is not adequate 
infrastructure or storage. Ownership of land for dry rice may not guarantee security well 
in the long term even though it can be sold and inherited. Dry-rice land yields relatively 
low income. The production from dry-rice land may not even be enough until the next
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harvest. The amount owned is subject to considerable change. There was evidence that 
due to poverty, some Karen sold their land to money lenders (Ganjanapan, 1987: 17).
The findings from the fieldwork showed that all the informants, especially those 
living in the national forest in Chiang Mai, were aware of the insecurity of their land 
because of increasing government restriction of land use, and government resettlement 
projects. It was reported that more than 2,000 members of hill tribes who were moved 
from land in the national forest reserves rallied in Chiang Mai City (The Nation 
Newspaper, 1995: A2). They demanded that the government designate part of the land 
in national forest area for residential and cultivation purposes. I was told during my 
fieldwork that land distributed by the government was usually poor land. Children and 
ownership of land seem to be the only two security sources for the Karen.
Most research which relates land holdings to fertility does not distinguish between 
the size of holdings to which a household has access for cultivation purposes, and the 
amount of land that is owned. Instead, cross-tabulations, or even more elaborate 
multivariate models, typically relate fertility to land holdings, presumably referring to 
the size of area cultivated, regardless of ownership status (Stokes and Schutjer, 1984: 
203).
In this thesis, the relationship between the amount of land owned and fertility is 
examined. The results did not support the land-security hypothesis. Only land ownership 
of 1-9 Rai was included in the best fit model, but with a positive effect on fertility as can 
be seen in Figure 8.7. However, the effect was small.
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Figure 8.7: Number of children ever born of ever-married 
Karen women aged 15-40 by size of land ownership and age of
women
'Own no land
” “ Own 1-9 Rai
Age of women
Source: Appendix H. 1
It has been argued that land tenure security is a precondition for land improvement 
(Ganjanapan, 1987: 20). A positive relationship with fertility of those who owned 1-9 
Rai suggests that, instead of having fewer children because owned land provides some 
security, ownership of some land, either wet-rice or dry-rice land, encourages its owners 
to put more labour into it, especially those who owned wet-rice land. Productivity from 
wet-rice cultivation can be increased through intensification; that is through absorbing 
increased number of cultivators on a unit of cultivated land (Geertz, 1974: 32). The 
Karen who owned land were likely to cultivate land themselves. Thus, more family 
labour input is required.
However, an inverse causation may explain this positive relationship. The Karen 
who owned more land had more children since they had enough land to be divided and 
inherited among their children.
The next topic (Section 8.3.6) about the relationship between integration into Thai 
society of the Karen and their fertility will be discussed only briefly in this chapter since 
it has been discussed in detail in the previous chapter.
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8.3.6 Integration into Thai society and fertility
The results again stress the importance of integration into Thai society in reducing 
fertility, as manifested by Buddhism, speaking Thai and ownership of radio. Figure 8.8 
shows the effects of animism and Christianity compared with Buddhism. Karen 
Christians had higher fertility than Karen Buddhists, and Karen animists had lower 
fertility than Karen Buddhists and Karen Christians. However, the effects were very 
small. Buddhism and animism was not included in the final model.
Figure 8.8: Number of children ever born of ever-married 
Karen women aged 15-40 by religion and age of women
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Figure 8.9 demonstrates the effect of speaking Thai, and Figure 8.10 displays the 
effect of ownership of radio on number of children ever bom. Karen women who did 
not speak Thai had higher fertility than those who spoke Thai. Karen women who did 
not own radios had higher fertility than those who owned radios.
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Figure 8.9: Number of children ever born of ever-married 
Karen women aged 15-40 by speaking Thai and age of women
^ S p e a k in g  Thai 
“  Not speaking Thai
Age of women
Source: Appendix H.l
Figure 8.10: Number of children ever born of ever-married 
Karen women aged 15-40 by the availability of radio and age of
women
'With radio
“  “  Without radio
Age of women
Source: Appendix H. 1
The negative interaction between radio ownership and age contradicts with an 
assumption for this model that older women are likely to have more children ever bom 
than younger women. However, the relationship between the availability of radio and 
children ever bom may be spurious. Number of children ever bom is a cumulative event
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so the radio may not have been available when the births occurred. The effects of radio 
ownership would be expected to take some time to have an impact on fertility.
8.3.7 Characteristics of hamlet and fertility
Hamlets without health centres and road transportation can be separated into those 
in two different locations. Firstly, there were those not located in very remote areas, and 
the Karen living there also had access to such services probably to almost the same 
extent as those who lived in the hamlets with roads and health facilities, as found from 
the fieldwork (Section 5.2). Secondly, there were those located in very remote areas, and 
with no such government services in their neighbouring hamlets. Before the time of the 
hill tribe census, many Karen were not yet exposed to any government officials (Section 
5.1.3).
Hamlets with health centres but no road transportation were a different category, 
because this combination may reflect the fact that the hamlets were also located in 
remote areas, but not as remote as the second type of hamlet mentioned above.
The presence of road transportation in a hamlet is used to represent the market 
integration with the Thai state and the communication between the Thai and the Karen. 
It has been argued that one of the causes of changes in ideology among the Karen is 
traceable ultimately to their involvement in the economy (Hamilton, 1963: 214). There 
is more and more intensive contact with the dominant Thai culture.
Market integration is argued to be one of the causes leading to the greater 
demographic uniformity in Europe between 1870 and 1960 (Watkins, 1991: 171-172). 
The market integration made the circumstances in which individuals lived more similar 
across provinces within any country. The demographic behaviour of individuals was 
influenced by those with whom they lived and talked.
In the case of the Karen, the internal subsistence economy became less significant 
as market integration proceeded (Hamilton, 1963: 214). This mainly resulted from the 
government restriction on use of land for swidden agriculture and the introduction of 
new cash crops. There is more and more contact with the dominant Thai culture. The
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findings from the fieldwork showed that most of the Karen, especially the women, 
rarely went to town because of the cost of transportation. Some Karen women said that 
they were shy about going to town because they did not understand the Thai language. If 
they went to town they had to be accompanied by Karen men, which increased their 
expenditure. Some Karen women never went to town, others went only about three 
times a year. In Mae Hong Son, I saw many Karen women in the towns. This was not 
only because the ratio of the Karen to the Thai was much higher in Mae Hong Son, but 
also because speaking Thai was less important for contact with the Thai in this province 
(Section 7.3.2).
None of the characteristics of the hamlet were included in the best fit models 
either for current fertility or cumulative fertility. The characteristics of the hamlet are 
environmental factors. The analysis of the relationship between environmental factors 
and children ever bom has a major limitation, as discussed earlier in this chapter. For 
current fertility, although it was found that availability of health centre increased the 
probability of using contraception (to be discussed in Chapter 11), it is not only 
contraceptive use, but also many other factors that affect fertility.
8.4 Infant mortality and fertility
Infant and child mortality are hypothesised to have a positive relationship with 
fertility. Prior to the onset of fertility transition or during the absence of fertility control, 
the physiological effects play a role since women continue childbearing through the end 
of their reproductive age span regardless of experience with child mortality. Infant and 
child mortality can have pronounced influence on fertility levels during the process of 
fertility transition from natural fertility to controlled. The effect on fertility of 
improvement in child survival is to lengthen birth intervals in breastfeeding populations 
fertility (Ivanov and Lloyd, 1988: 114). In the controlled fertility populations, insurance 
and replacement effects come to play roles. In the first stage couples practice insurance 
behaviour. They set excess fertility goals in anticipation of child death as they perceive 
that child survival is still risky and reversible family planning is not widely available.
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When some improvement in child survival occurs, couples tend to practice replacement 
behaviour. Parents replace a child who died with additional births when child survival is 
relatively certain after some fairly young ages and when reversible family planning is 
widely available.
Although empirical findings reveal no systematic causal relation between fertility 
and mortality, declining mortality was often found to be a decisive factor leading to 
declining fertility. The fertility decline of some forerunners of fertility decline in 
Western Europe in the past occurred in the context of declining mortality. Mortality of 
these groups was generally relatively moderate or lower than the general population 
(Livi-Bacci, 1986: 199). It has been argued that the relatively late start of demographic 
transition in Spain was to a large extent due to the high levels of infant and child 
mortality (Reher and Iriso-napal, 1989: 415). For contemporary developing countries 
such as India, it has also been found that improvements in child mortality accounted for 
higher fertility regulation (Jejeebhoy, 1984). The positive effect of infant and child 
mortality on fertility has been demonstrated in several studies, for instance, Rukanuddin 
(1982) in Pakistan, and Nur (1985) in Jordan.
In Thailand, several studies showed that the replacement effect was quite strong in 
urban areas (Hashimoto and Hongladarom, 1981; Hongladarom, 1979; Pitaktepsombati, 
1981), but there was no statistically significant evidence of a replacement effect in rural 
areas (Hashimoto and Hongladarom, 1981). Moreover, in the past, more children were 
required than today in order to insure against the greater chance of child death (Knodel 
etal., 1987: 119).
Similarly to fertility, there has been very limited evidence about mortality among 
the Karen. Despite the relative remoteness of many highland villages, these people are 
not epidemiologically isolated from the rest of Thailand. Epidemiologically significant 
contact was indicated in the past by the spread of such infectious diseases as smallpox 
and measles (Kunstadter, 1972: 52-53). After World War Two (1940s), a very serious 
smallpox epidemic swept over much of Thailand, including the northwestern part of 
Thailand. However, the effect of the smallpox epidemic was more serious in the
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lowlands than in the hills due to isolation. The hill tribes prevented the spread of 
smallpox during the epidemic by closing the upland villages and not allowing anybody 
to enter or leave them (Kunstadter, 1972: 56).
In the Catholic hamlet in Chiang Mai, I was told that once there was an epidemic 
(they did not know what it was). Deaths occurred in their community every day, and 
everybody left the hamlet to stay in the forest. They believed that it was because a spirit 
was enraged but the reason was unclear. I was told that they saw helicopters from the 
Thai government spray some chemicals on the area to stop the epidemic. After that they 
came back to their homes again, and many of them were converted to Catholicism.
In Mae Hong Son, there was a major smallpox epidemic at the end of the Second 
World War (Kunstadter and Kunstadter, 1989: 223). Malaria was also an extremely 
serious health problem in the province. By the end of the 1940s smallpox had been 
eliminated by a widespread vaccination program. Anti-malarial programs which started 
in the early 1950s reduced malaria deaths substantially. The programs also reached 
remote highland villages. Malaria is, however, probably still a serious problem in some 
areas in the province. In the Catholic hamlet in Mae Hong Son, I saw a sign in almost 
every house that DDT had been sprayed.
Around the 1960s, the infant mortality rates of the Skaw and Pwo Karen in Mae 
Sariang District, Mae Hong Son, fluctuated at rates of 100 and higher (Kunstadter and 
Kunstadter, 1989: 225). According to the Census of Hill Tribe Populations, the IMR of 
the Karen in Chiang Mai was about 62 infant deaths per thousand live births in 1984, 
and about 44 among the Karen in Mae Hong Son in 1985. The IMRs were obtained 
from Trussell’s technique (1975) based on the West Model Life Tables, and declining 
infant mortality was observed in both provinces. These figures are based on the revision 
which is slightly different from the published figures in Section 2.3.5.
The introduction of the health and family planning programs of the Thai 
government into the hill tribe areas also improves child survival. It is difficult to draw a 
conclusion from the focus group discussions or in-depth interviews about the role of 
mortality reduction in bringing about the small family norm. When asked directly whether
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it was necessary to have more children in the past than today in order to insure against the 
greater chance of child dying, the older generation, both males and females simply denied 
that this was something they had thought about. This does not necessarily mean that 
mortality reduction was not significant. It is difficult to imagine that, if infant and child 
mortality remained at a high level, the Karen would still want fewer children. The Karen 
may believe that they should not think about having an extra child in case one might die 
because it is like condemning their living children. Their answer may have reflected that 
they considered such a calculation immoral.
In the presence of health and family planning services, the younger generation had 
never thought about having extra children for insurance against child loss. Some had been 
sterilised even though they had only two young children, especially in the Catholic hamlet 
with a health station in Chiang Mai. This may be due to the role of the health personnel 
combined with the economic hardship in that hamlet (Section 5.2.3). Some indicated that 
there was no need to anticipate the death of a child in advance because, if a child died, 
one could have another to replace it.
8.5 Conclusion
In this chapter, the hypotheses tested have been re-examined. Children ever bom 
were used as the dependent variable. Ever-married Karen women aged 15-49 were the 
unit of analysis, and the multiple regression technique was employed. The results in 
Chapter 7 and this chapter show the similarities and differences in explaining fertility 
differentials between cumulative fertility (children ever bom) and current fertility (births 
during the year prior to the survey).
In contrast to current fertility, explanatory variables representing current 
socioeconomic status, current size of land holding, and current size of land owned were 
found to be significant for describing cumulative fertility. From the statistical point of 
view, differentials in cumulative fertility are easier to detect than those in current 
fertility because they are less variable compared with current fertility. From the 
theoretical point of view, children ever bom has limited direct relevance to the current
183
Situation since it reflects the cumulative of births over the past. Cumulative fertility is 
usually less satisfactory for explaining behaviour that has been changing over time since 
cumulative fertility may be highly correlated with contemporary variables even if weak 
relationships existed at the time when the birth events occurred. Nevertheless, where 
significant differentials can be detected in cumulative fertility, in many instances the 
differentials may be genuine and not caused by change over time in the nature of 
structural relationships.
With regard to socioeconomic status, the educated ever-married Karen women had 
lower fertility than their non-educated counterparts. The rich Karen tended to have 
higher fertility than the poor Karen, as found among some other rural populations. The 
rich and the poor in this context are determined by their level of wealth. The women 
with lower socioeconomic status probably had lower nutritional status, and longer 
lactational and amenorrhoeic periods, and experienced seasonal or long-term migration 
of spouses thus reducing the total number of children ever bom. Economic hardship was 
one of the reasons which emerged from the fieldwork for not wanting many children 
among the Karen.
Although wet-rice and dry-rice land, which has different implications for fertility, 
cannot be identified from this data set, the findings support the land-labour demand 
hypothesis, that those who cultivated a larger amount of land had higher fertility because 
of family labour requirements. The Karen who worked a larger amount of land tended to 
be dry-rice producers. They had more children probably for their old-age security as well 
since dry-rice land yields low productivity and increased labour input into this type of 
land could not lead to greater productivity. That the lack of land was the most important 
reason for not wanting many children was a clear finding emerging from the fieldwork. 
The Karen who owned more land also had higher fertility, which is opposite from the 
argument of the land-security hypothesis that views land ownership as a source of old 
age security. This is probably because the Karen who owned land also cultivated land 
themselves, so family labour is required, or because the Karen owned enough land to be 
divided and inherited among their children.
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Similarly to current fertility, the findings in this chapter also confirm the 
importance of the degree of integration into the Thai society as manifested by religion, 
speaking Thai, and ownership of radio. Due to limitations of the information about 
religion, and about ownership of radio as applied to the analysis of children ever bom, 
among these three variables, speaking Thai was the most important factor explaining 
differentials in children ever bom, and it was involved in the diffusion of low fertility 
from the Thai.
As has been emphasised early in this thesis, there is no good reason to suspect that 
an arbitrary land border representing the Thai administrative system (the provincial 
boundary) should influence the fertility of people whose major units of social 
organisation are hamlet and household. Recognising the false antithesis of analysis at 
provincial level, the next chapter will concentrate on fertility at the sub-provincial level 
and the operation of the diffusion process.
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Chapter 9
The geography of fertility
One of the findings in the previous chapters was that speaking the Thai language 
was an important factor in explaining the fertility differentials (both in current and 
cumulative fertility) among the Karen at the individual level. Speaking the Thai 
language represents the degree of integration into Thai society. The common language 
helps spread the idea of a two-child family from the Thai, and probably information 
about modern contraception.
Geographical location shapes demographic behaviour. In the historical 
demography of Europe, it was found that provincial boundaries were often significant 
for demographic behaviour (Watkins, 1991: 11). In Thailand, areal differences in levels 
of fertility persist at the regional and sub-regional levels (Economic and Social 
Commission for Asia and the Pacific (ESCAP), 1986a: 20). In the North, Central, and 
Northeastern regions, the initial declines occurred in the most urban provinces (Chiang 
Mai in the North, Bangkok in the Central region, and Khonkaen in the Northeast), and 
after a lag of several years spread to other provinces. At the district level the analysis 
clearly showed the diffusion of lower fertility along major roads leading from Bangkok 
to the North and the Northeast (ESCAP, 1986a: 21).
The degree of isolation of the hill tribes has been emphasised as one factor 
influencing the pathways for individuals or whole communities to become Thai 
(Kunstadter, 1967: 652). The Karen are concentrated in only some parts of Chiang Mai 
and Mae Hong Son. A deeper and more detailed knowledge of the differences in fertility 
beyond the provincial level needs to be gained.
This chapter aims to examine geographical patterns of fertility among the Karen in 
Chiang Mai and Mae Hong Son at the district level to analyse the spread of change in 
reproductive behaviour. Another purpose is to explore the factors leading to areal 
fertility variation. These factors include a few proximate determinants of fertility that 
are available in this data set: nuptiality, current use of contraception, and infertility.
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Special attention is given to the mechanisms through which the diffusion of low fertility 
takes place.
This chapter begins by setting out the analytical strategy. The level of aggregation 
and the limitations of aggregate-level analysis are discussed, followed by the selected 
fertility indexes and their limitations, and the statistical technique to be used. The 
second section describes the geography of the Karen, focusing on their isolation from 
the Thai and from their provincial centres. Areal fertility patterns and nuptiality patterns 
are discussed in the next section. Maps are used to demonstrate some findings. Then, the 
factors explaining fertility differentials are explored. Finally, the fertility diffusion 
process at the aggregate level is discussed.
9.1 Analytical strategy
The level of aggregation is the district. Districts (<amphoe) are units smaller than 
provinces (changwat) but larger than subdistricts and villages respectively. Subdistricts 
(king amphoe) were also included since some areas in Chiang Mai and Mae Hong Son 
with Karen residents were not yet promoted to be districts. In later sections only the 
term 'district' is used to refer to both district and subdistrict for convenience.
It should be mentioned that there are at least two limitations of the analysis at the 
aggregate level. First, even if fertility variations do conform to some geographic pattern, 
the boundaries of significant regions may not be captured by the administrative units for 
which census data were compiled. Significant variations may be masked by the arbitrary 
aggregation created by geographical entities. Second, with aggregate analysis the 
variables are usually thought of as proxies for individual behaviour. Moreover, macro­
level analysis risks suffering from the 'ecological fallacy' since macro-level relationships 
do not necessary mirror the micro-level relationships that exist among individuals 
(Robinson, 1950).
Total fertility rates (TFR) and the indexes developed by Ansley Coale (Coale and 
Watkins, 1986) for the Princeton European Fertility Project (If, Ig, and Im) were 
examined. The TFRs were obtained from Rele's (1967) method, the P/F ratio method
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(United Nations, 1983) and the reported age-specific fertility rates. If is the index of 
overall fertility. Ig is the index of the fertility of married women. Im is the index of the 
proportion of potentially fertile women who are currently married.
The If, and Ig incorporate the same concept: each relates the number of births 
produced by the women in question to the number they would have produced had they 
experienced the highest set of birth rates by age of mother that has been reliably 
recorded. These maximum rates of childbearing were experienced by married Hutterites 
during the period 1921-1930 (Coale and Treadway, 1986: 153).
Each of the three indexes lies between zero and one (Coale and Treadway, 1986: 
34). A value of zero for If or Ig means no childbearing by the given segment of the 
population; a value of one means age-specific fertility at the Hutterite level. An Im of 
zero means no married women at ages 15-50, and an Im of one means all women aged 
15-50 are married.
The Hutterites are a Protestant religious sect (Anabaptist) founded in the sixteenth 
century. To avoid religious persecution, they moved from Western Europe to Russia in 
the eighteenth century and then migrated to the north-central United States and south- 
central Canada in the nineteenth century. Hutterite fertility was high because they 
followed scrupulously rules that forbade any form of contraception and abortion, and 
mothers breastfed their children no more than a few months.
However, these indexes also have some limitations (Coale and Treadway, 1986: 
162; Watkins, 1991: 13). The fertility indexes are dependent on the age distribution of 
the populations under observation. Im is devised under the assumption that women of 
all ages are equally fertile. Moreover, the same level of the marriage index could be 
produced by different combinations of age at marriage, spinsterhood, and widowhood, 
though in fact Im is usually influenced more by the proportion married among younger 
women than by the proportion remaining single at age 50.
The rank correlation will be used to examine the relationships between fertility 
and selected explanatory variables. The data on the two provinces were combined. The 
districts are ranked according to their level of fertility and their level of explanatory
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variables. Ranks may be a better representation of the relationship between two 
variables than the actual variates if the magnitudes differ widely (Kendall, 1970: 17). 
Ranking the individuals is to restore the balance and to give each district a greater role 
in calculation. However, replacement of primary variates by the ranks in many cases 
should give the same conclusion (Kendall, 1970: 125).
9.2 Geographical distribution of the Karen
Chiang Mai and Mae Hong Son have some different characteristics (Section 
5.1.1). Chiang Mai is the centre of the North, with the largest number of people and the 
highest level of development. Chiang Mai has been identified as the regional 
administrative centre of the North since the Fourth National Economic and Social 
Development Plan (1977-1981) (NESDB, 1982). Chiang Mai is one of the most popular 
tourist destinations in Thailand, while Mae Hong Son has the smallest number of people 
and is always referred to as the most remote province (Kunstadter, 1967: 639) although 
it is located adjacent to Chiang Mai. Within the North, fertility declined first in Chiang 
Mai (Pardthaisong, 1978, 1986; Shevasunt and Hogan, 1979: 122). At the time of the 
Census of Hill Tribe Populations, there were 19 districts and two subdistricts in Chiang 
Mai, and five districts and two subdistricts in Mae Hong Son.
Like many other developing countries, there are no official definitions of urban 
areas. In every province in Thailand there is a Muang District where all branches of 
provincial administration are located. It is also the educational, medical, and business 
centre of the province. This study, following many previous studies, considers the 
municipal area in the Muang District as an urban place (Goldstein, 1971: 6-9). However, 
it is suggested that some non-municipal areas, especially in Chiang Mai, are more urban 
in nature than official municipalities (Goldstein, 1977: 55-61, ESCAP, 1988: 22).
The municipality is the highest level of local urban government. It is classified 
into three categories namely Nakhon (city), Muang (town), and Tambol (commune), 
based on area, population, and political qualifications. A Nakhon municipality is 
established in an area with a population of at least 50,000 persons and an average
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density of not less than 3,000 persons per square kilometre. A Muang municipality is 
established in an area with population of at least 10,000 persons and an average density 
of not less than 3,000 persons per square kilometre. Both Nakhon and Muang 
municipalities must have sufficient tax revenue to finance the municipal administration. 
A Tambol municipality is established in an area where it is appropriate. It can be 
assumed that the Muang District is the most developed and urbanised area in each 
province. The full name of Muang District in every province is Muang plus the name of 
its province, for instance Muang Chiang Mai District or Muang Mae Hong Son District. 
The municipality in Muang Chiang Mai District is considered to be Nakhon or city 
(Chiang Mai City), while that in Muang Mae Hong Son District is considered to be 
Muang or town.
The degree of urbanisation of Muang Mae Hong Son District was likely to be 
much lower than Muang Chiang Mai District. Muang Mae Hong Son District, perhaps, 
was not very different from other districts in the province based on the hypothesis that a 
high level of urbanisation is usually associated with a low level of fertility. The most 
recent figures of fertility at the district level show that even among the Thai population 
the fertility of Muang Mae Hong Son District was slightly higher than for most of the 
districts in the province (ESCAP, 1986a: 37, 39). By contrast, the fertility of the Thai 
people in Muang Chiang Mai District was lowest compared with the other districts in 
the province, except for only one district adjacent to Muang Chiang Mai District. Due to 
the lowest fertility in Muang Chiang Mai District and the characteristics of Chiang Mai 
discussed earlier in this section, it can be concluded that Muang Chiang Mai District 
was the only highly urbanised area in the two provinces.
Map 9.1 shows the pattern of degree of physical isolation of the Karen from the 
Thai at the district level, which can be measured by the ratio of the Karen to 100 Thai. 
These ratios were underestimated to some extent since the information on languages 
spoken at home was not tabulated at this level. The calculation of this ratio was
discussed in Section 5.1.2.
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Map 9.1: The ratio of the Karen to the Thai by district (per 100 Thai)
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Chiang Mai, District: 1. Mae Ai 2. Fang 3. Chai Prakam 4. Phrao 5. Chiang Dao 6. Wieng Haeng 
7. Mae Taeng 8. Samoeng 9. Mae Rim 10. San Sai 11. Doi Saket 12. San Kamphaeng 13. Saraphi 
14. Muang Chiang Mai 15. Hang Dong 16. Sanpathong 17. Chom Thong 18. Mae Chaem 19. Hot 
20. Doi Tao 21. Omkoi
Mae Hong Son, District: 1. Pai 2. Pang Mapha 3. Muang Mae Hong Son 4. Khun Yuam 5. Mae La Noi 
6. Mae Sariang 7. Sop Moei
Source: Table 9.3
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The underestimation of this ratio should not be of significance at the district level 
since the hill tribes who were included in the 1990 Population and Housing Census 
constituted only 11 per cent and 12 per cent of the total population in Chiang Mai and 
Mae Hong Son respectively. Map 9.1 also shows the provincial centre of Muang District 
of Chiang Mai and Mae Hong Son.
In Chiang Mai, there were no Karen living in the Muang District and another three 
adjacent districts, and one district in the north. In Mae Hong Son about 11 per cent of 
the Karen in the province lived in the Muang District, but none of them lived in the 
municipal area.
The Karen were spatially concentrated. Many of the Karen lived along the frontier 
between Mae Hong Son and Myanmar and in the southwestern part of Chiang Mai. In 
some districts in these areas, especially the two districts in the southern part of the 
provinces, the Karen were not really a minority; the ratios of the Karen to the Thai were 
almost equal. The Karen were a very tiny minority in the districts located in the 
northeastern part of Chiang Mai. The ratios of the Karen to the Thai in these districts 
were less than five Karen per 100 Thai population.
The ratio of the Karen to the Thai is highly negatively correlated with speaking 
Thai (the correlation is -0.8609). This finding implies that the Karen who lived in the 
areas with very high concentrations of Karen were more likely to communicate among 
themselves, and thus less integrated into Thai society.
9.3 Fertility variations
Since If and Ig are involved in number of births in the past 12 months, the results 
in Mae Hong Son may be misleading. As discussed in Sections 4.1.3 and 6.1, the 
reported number of births in the past 12 months in Mae Hong Son was likely to be 
unreliable. Table 9.1 shows the values of If Ig and Im at the district level. Table 9.2 
presents total fertility rates obtained from reported age-specific fertility rates, the P/F 
ratio method and Rele's method.
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Table 9.1: Index of overall fertility (If), index of marital fertility (Ig), and index of 
marriage (Im  ^of the Karen by district, Chiang Mai 1986, Mae Hong Son 1987
District _______________if___ Ig Im
Chiang Mai
Mae Ai 0.370 0.480 0.770
Fang 0.246 0.390 0.630
Phrao 0.435 0.606 0.717
Chiang Dao 0.418 0.535 0.782
Wieng Haeng 0.373 0.585 0.638
Mae Taeng 0.527 0.776 0.678
Samoeng 0.413 0.605 0.682
Mae Rim 0.311 0.452 0.311
Doi Saket 0.157 0.275 0.570
San Kamphaeng 0.143 0.265 0.537
Sanpathong 0.465 0.652 0.713
Chom Thong 0.416 0.610 0.682
Mae Chaem 0.472 0.721 0.656
Hot 0.315 0.482 0.652
Doi Tao 0.350 0.521 0.673
Omkoi 0.409 0.610 0.671
Total 0.403 0.604 0.668
Mae Hong Son
Pai 0.455 0.647 0.703
Pang Mapha 0.644 0.903 0.713
Muang 0.380 0.527 0.722
Khun Yuam 0.290 0.432 0.671
Mae La Noi 0.304 0.417 0.729
Mae Sariang 0.285 0.410 0.694
Sop Moei 0.265 0.393 0.675
Total 0.305 0.438 0.697
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Note: The ASFRs of the Hutterites are 0.300, 0.550, 0.502, 0.447, 0.406, 0.222,
and 0.061 for the age groups 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, and 
45-49 respectively (Coale and Treadway, 1986: 154).
In Chiang Mai, the TFRs obtained from reported ASFRs were generally consistent 
with those obtained from Rele's method and the P/F ratio method. In Mae Hong Son, 
most of the TFRs obtained from reported ASFRs were considerable lower than those 
obtained from Rele's method and the P/F ratio method. In both provinces, those 
obtained from the P/F ratio method were likely to give unreliable results when the
number of cases was small.
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Table 9.2: Total fertility rates (TFRs) of the Karen from reported age-specific 
_____ fertility rates, the P/F ratio method and Rele's method by district_____
District Karen Reported
ASFR
P/F ratio Rele's
method
Chiang Mai
Referred date 1986 1986 1986 1981-1985
Mae Ai 1162 4.1 3.6 4.4
Fang 644 2.9 3.9 4.1
Phrao 774 5.7 7.3 5.2
Chiang Dao 1447 5.5 6.7 4.4
Wieng Haeng 1159 4.5 4.7 4.3
Mae Taeng 2475 6.6 5.2 5.5
Samoeng 5038 5.4 5.3 5.5
Mae Rim 373 3.1 2.3 3.7
Doi Saket 388 2.5 5.4 2.9
San Kamphaeng 883 2.0 5.0 3.3
Sanpathong 4154 5.9 5.2 6.1
Chom Thong 7694 5.0 4.7 5.4
Mae Chaem 20903 6.2 5.9 5.5
Hot 8813 4.1 4.8 4.1
Doi Tao 4748 4.3 4.3 4.7
Omkoi 25159 5.3 5.7 4.9
Total 85814 5.2 5.4 5.0
Mae Hong Son
Referred date 1987 1987 1987 1982-1986
Pai 3513 5.6 4.6 4.9
Pang Mapha 484 8.1 2.4 4.7
Muang Mae Hong Son 7279 4.7 5.8 5.9
Khun Yuam 7684 3.6 4.5 5.3
Mae La Noi 14358 3.8 5.7 5.7
Mae Sariang 15360 3.6 6.0 5.2
Sop Moei 17792 3.3 4.7 5.1
Total 66470 3.8 5.1 5.3
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Note: Detailed calculation of the P/F ratio method provided in Appendices 1.1
and 1.2.
Maps 9.2 and 9.3 show the patterns of index of overall fertility (If) and of total 
fertility rates obtained from Rele's method respectively across Chiang Mai and Mae 
Hong Son at the district level. The patterns of If and Ig are very similar (the map of Ig is 
not shown). It can be seen that the two maps of If and TFR are quite similar for most 
areas, except for the four districts in the southern part of Mae Hong Son which show 
opposite findings.
Map 9.2: Index of overall fertility (If) of the Karen by district
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Source: Table 9.1
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Map 9.3: Total fertility rates of the Karen from Rele’s method by district
Source: Table 9.2
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The map of TFR obtained from Rele's method shows that a high fertility area 
straddles the provincial border of the two provinces. The only areas of low fertility are 
the three districts in Chiang Mai located next to Muang District to the East which 
contained very few Karen, about one per cent of the Karen in Chiang Mai, and they 
were highly integrated. The values of TFR of these three districts were below four and 
of If were below 0.250. These districts were San Kamphaeng, Doi Saket, and Mae Rim 
Districts.
9.4 Nuptiality variations
Map 9.4 shows the patterns of nuptiality (Im) within and across the provinces. 
Among Ig, If and Im, Im seems to be the most reliable index since its calculation did not 
involve number of births in the past 12 months. The map shows no variation in 
nuptiality in Mae Hong Son, and very little variation in nuptiality in Chiang Mai. The 
three districts with low fertility around Muang District in Chiang Mai had very low 
levels of nuptiality compared with other areas in the provinces. The nuptiality of Mae 
Rim District was so low that only one-third of the female population’s potential fertility 
was available.
9.5 Relationships between fertility and selected characteristics of the 
districts
The TFRs obtained from Rele's method seem to give the most reliable result as 
discussed in Section 9.3 above. Thus, the relationship between total fertility rates only 
from Rele's method and factors producing this variation will be explored. These factors 
are nuptiality (Im), proportion of current use of contraception of currently married 
women, proportion of ever-married Karen women who were subfertile, the ratios of the 
Karen to the Thai, the proportion speaking Thai and the proportion of animist Karen.
Map 9.4: Index of marriage (Im) of the Karen by district
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Subfertility occurs when women have had only one or two children but have 
difficulty in conceiving again. 'Subfertile' in this analysis refers to ever-married women 
aged 25-29 who had no children and ever-married women aged 30 and over who had no 
children or only one child. Table 9.3 shows the selected characteristics of the district for 
the analysis. Table 9.4 shows the rank-order correlations between fertility and these 
variables.
Table 9.3: Districts by selected characteristics of the Karen
District %
contraceptive 
use 1/
%
subfertile
2/
Karen: Thai 
(100 Thai)
%Speaking
Thai
%Animists
Chiang Mai
Mae Ai 36.2 1.5 2.3 81.0 0.6
Fang 17.0 0.9 0.8 85.0 -
Phrao 54.1 0.9 1.6 80.6 1
Chiang Dao 48.2 1.0 2.8 84.8 -
Wieng Haeng 20.0 0.8 12.1 69.9 0.4
Mae Taeng 35.4 1.2 3.8 76.1 1.1
Samoeng 23.9 1.0 23.3 60.6 0.5
Mae Rim 60.3 0.6 0.6 80.9 -
Doi Saket 40.0 0.6 0.6 98.9 -
San Kamphaeng 65.0 0.8 1.0 96.2 -
Sanpathong 24.8 0.9 3.9 54.0 2.3
Chom Thong 32.4 0.8 8.7 73.0 2.3
Mae Chaem 22.0 1.1 41.6 47.7 18.9
Hot 40.1 1.0 24.1 62.4 30.5
Doi Tao 58.5 1.3 18.6 83.0 3.6
Omkoi 16.0 1.0 80.8 23.6 35.8
Total 27.3 1.0 6.9 51.3 18.8
Mae Hong Son
Pai 44.3 0.7 17.2 67.6 0.8
Pang Mapha 34.5 1.1 5.6 62.3 1.9
Muang 39.9 0.9 23.6 42.9 2.9
Khun Yuam 26.1 1.2 48.0 58.0 2.2
Mae La Noi 30.8 0.9 59.3 49.4 4.3
Mae Sariang 30.6 1.0 38.5 51.4 4.4
Sop Moei 15.4 1.1 97.3 25.5 50.2
Total 27.6 1.0 47.7 44.9 16.0
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: ^  Excluding those with unknown current use of contraception
'Subfertile' refers to ever-married Karen women aged 25-29 with no 
children aged 30 and over with no more than one child.
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Table 9.4: Rank-order correlations between total fertility rate (TFR) and selected 
_________________ explanatory variables at the district level____________
Explanatory variables TFR
Index of marriage (Im) 0.5510 ***
% current contraceptive use -0.3697
% subfertile 0.2705 ns
Karen: Thai 0.5245 * * *
%  speaking Thai -0.6804 * * *
% animists 0.5217 4c
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: ns=Not statistically significant
*=Significant at the 10 per cent level 
***=Significant at the one per cent level
Most of the findings were as expected and statistically significant, except for the 
relationship of fertility and subfertility which was not significant, and in a positive 
direction. The districts with a higher proportion of marriage were likely to have a 
higher fertility. The districts with a higher level of contraceptive use were more likely 
to have a lower level of fertility.
The districts with a high proportion of Karen animists tended to have high 
fertility. The Karen in these districts were probably in favour of traditionally high 
fertility norm. The districts with high ratios of the Karen to the Thai or low percentage 
of speaking Thai (representing low integration) tended to have high fertility. The latter 
findings, which are related to the diffusion process, will be discussed in the next 
section.
9.6 The diffusion process
In Thailand fertility declined first in the most urban provinces and after a lag of 
several years spread to other provinces (ESCAP, 1986a). One of the most repeated 
assertions regarding fertility change in developing countries is that it begins in the cities 
and is diffused to the countryside (Montgomery and Casterline, 1993: 478). However, 
this pattern is not always found. For instance, it has been suggested that the large cities 
in Taiwan may not have served as the beacons of modernisation and innovation to the 
same extent as elsewhere because there has been considerable decentralisation of 
industry to the rural areas and the commuting zones (Montgomery and Casterline, 1993:
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478). A reference group that provides information and sets norms with respect to 
reproductive behaviour is involved in the diffusion process. Urban populations are 
expected to be more modernised than rural population in many aspects, for instance 
their lifestyle and their attitudes towards reproductive behaviour.
Reference groups can be based on a variety of criteria, for instance kinship, 
ethnicity, language, education and occupation. In a study by Palmore and Freedman 
(1969: 227) the reference groups are friends, relatives, and neighbours. In this thesis the 
Thai are the reference group, and face-to-face contacts need a common language, which 
is Thai, including official Central Thai and Northern Thai.
The three districts (San Kamphaeng, Doi Saket, and Mae Rim Districts) around 
the Muang District had characteristics which are conducive to low fertility. The ratios of 
the Karen to the Thai were less than one Karen per 100 Thai population. The Karen in 
these areas were most likely to be integrated into Thai society. Almost all of them spoke 
Thai.
However, the fertility of districts located further from Muang Chiang Mai District 
was relatively high, although some of these districts had very low ratios of Karen to 
Thai (a high proportion speaking Thai). By contrast, some districts located around 
Muang Chiang Mai District, but with high ratios of Karen to Thai (a low proportion 
speaking Thai) had relatively high fertility. These findings suggest the importance of 
both distance from the provincial centre (in this case Muang Chiang Mai District, 
especially Chiang Mai City), which is the highly urbanised area in the two provinces, 
and the degree of integration into Thai society as manifested by speaking Thai in the 
diffusion process.
9.7 Conclusion
This chapter has analysed fertility at the district level. Several indexes of fertility 
were examined. They were the index of overall fertility (If), the index of marital fertility 
(Ig), and total fertility rates obtained from reported age-specific fertility rates, Rele's 
method and the P/F ratio method. The estimates from Rele's method seemed to be most
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reliable.
The analysis has shown that high fertility was evident in most of the districts of 
the two provinces. The exception was for the districts around Muang Chiang Mai 
districts with very tiny members of Karen and highly integrated into Thai society. The 
findings at the individual level from the previous chapters and at the aggregate level in 
this chapter also revealed that the argument of a diffusion process was persuasive in 
explaining fertility differentials among the Karen. At both individual and aggregate 
level the common language (Thai) between the reference group (Thai) and the lagging 
fertility group (Karen) was very important in spreading the information. At the 
aggregate level the degree of physical isolation from the highly urbanised area (Muang 
Chiang Mai District) was also important for the fertility diffusion.
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Chapter 10
Proximate determinants of fertility
In the previous chapters the effects of independent variables or non-proximate 
determinants on fertility have been examined. Changes in non-proximate determinants 
such as education may or may not have an impact on fertility and, if they do, the impact 
must operate through the proximate determinants.
Bongaarts (1978) revised the intermediate variables of fertility first introduced by 
Davis and Blake (1956). In Bongaarts' model four important proximate determinants in 
the analysis of fertility differences are identified: proportions married among women, 
contraceptive use and effectiveness, prevalence of induced abortion, and duration of 
postpartum infecundability. The main improvement to Davis and Blake's framework 
was a recognition of the importance of duration of postpartum infecundability. A change 
in any one of the proximate determinants necessarily results in a change in fertility.
Only the data on nuptiality and current use of modem contraception are available 
in the Census of Hill Tribe Populations. The current use of modern contraception will be 
discussed in the next chapter. In this chapter the other proximate determinants are 
discussed: marriage, abortion, breastfeeding and postpartum infecundability, and sexual 
abstinence, focusing on the attitude towards these proximate determinants. Another 
issue pertinent to marriage customs or sexual behaviour - female autonomy - is also 
discussed.
The degree of female autonomy is related to the characteristics of postmarital 
residence, the freedom of choice of spouse (Dyson and Moore, 1983: 45) and, to some 
extent, to the duration of postpartum abstinence (Caldwell and Caldwell, 1981: 80).
Most of the information in this chapter is qualitative, mainly from either fieldwork 
or the literature. The qualitative information from the fieldwork is not discussed for 
Chiang Mai and Mae Hong Son separately since the findings are very similar.
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10.1 Marriage and sexual behaviour
The Karen cultural norms concerning marriage and sexual behaviour are very 
important in the study of Karen fertility. The rules governing their social behaviour have 
probably remained strong, especially for those who are animists. This is because, apart 
from the small Karen communities, they believe that the spirits can see all their 
behaviour: They see it' (Phothiart, 1990). If the Karen violate the rules, not only they 
but also their communities will be punished. This cultural norm, however, may have 
been disrupted among the Karen who have been converted to Christianity, or Buddhism. 
This is probably because the main reasons for religious transformation were to demolish 
the belief in spirits and not to practice sacrifice (Section 5.3), although in reality some of 
the Karen Buddhists and Christians might still believe in spirits.
Sexual relations outside marriage, even holding of hands, are forbidden (Phothiart, 
1988: 14). Unmarried couples should not meet in private. Courtship usually takes place 
at funerals, communal planting, weeding, harvesting, and wedding ceremonies. At a 
funeral, young people dress up in their best to sing and dance around the corpse during 
the whole night. The funeral takes about three to five days. The marriage ceremony is 
always a great celebration, and usually very expensive for the bride's or groom's family. 
The bride price, the wedding ceremony, and the number of animals, such as pigs and 
chickens, to be consumed depends on the agreement between the bride's parents and the 
groom's parents. However, during the fieldwork some young Catholic men complained 
that nowadays more premarital sexual relationships among the younger generation 
occurred in their community because of the availability of modem family planning 
services.
The Karen are usually ethnically endogamous (Phothiart, 1988: 14). Their partners 
frequently, however, come from different villages since marriage among close relatives 
is prohibited. Such village exogamy provides a rare opportunity for young people to 
meet new friends on the occasion of a wedding. A taboo on marriages with close 
relatives sometimes leads to suicide, which is common among the Karen youth 
(Chantraprasert, 1990: 2; personal communication with a Karen expert in the Tribal
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Research Institute (TRI) and the Karen male interpreter). Another reason recently found 
for suicide among the Karen is the inability to find employment.
Arranged marriage is very rare, and Karen marriage is monogamous (Phothiart, 
1988: 13). If an unmarried couple transgresses restrictions on sexual relations, they are 
pressured to marry and are fined. If an adulterous affair occurs, very considerable animal 
sacrifices are required to placate enraged spirits, and probably one or both parties would 
be forced to leave the village.
The singulate mean age at first marriage (SMAM) of the Karen males and females 
was about the same as for the Thai, which was relatively high in comparison with many 
other developing countries (Knodel et al., 1987: 74). According to the 1990 Population 
and Housing Census, the SMAM of rural Thai females in Chiang Mai was about 22 
(National Statistical Office (NSO), 1993a: 30), and that in Mae Hong Son was about 21 
(NSO, 1993b: 30). According to the Censuses of Hill Tribe Populations, the SMAM of 
Karen males in both provinces was about 24 years and that of Karen females was about 
22 years in Chiang Mai and 21 years in Mae Hong Son. Divorce and separation among 
the Karen is very rare (Phothiart, 1988: 19). This is supported by the evidence from the 
Census of Hill Tribe Populations shown in Table 10.1. However, these figures do not 
show the prevalence of divorce since divorced people may re-marry.
Most participants in the focus group discussions and in-depth interviews 
complained that some Karen males and females married younger than before, that was, 
before reaching age 20, or for a few women even before menarche. I was told that in the 
past they believed that the males had to be skilled in craft, making baskets, and building 
a house, and the females had to be skilled in weaving and housework before getting 
married. The Karen women had to prepare a married woman's dress (a colourful two- 
piece dress) which was different from the single woman's dress (a white one-piece dress; 
a symbol of virginity). This practice kept the age at marriage high in the past. This 
practice of Karen women was still found in all study hamlets. However, an old Karen 
woman mentioned that, nowadays, young people could purchase these sorts of things
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instead of making them because of the influence of the outside world. They could also 
earn money more easily than before by becoming wage labourers.
Table 10.1: Proportion of Karen women never married, widowed, divorced and 
separated by age group, Chiang Mai 1986, Mae Hong Son 1987 (percentage)
Age group Never married Married Widowed Divorced & 
separated**
15-19 80
Chiang Mai 
19 * 1
20-24 34 64 1 1
25-29 13 84 3 1
30-34 6 88 5 1
35-39 4 89 6 1
40-44 3 85 12 1
45-49 2 82 15 1
50+ 3 60 34 3
15-19 75
Mae Hong Son 
23 1 1
20-24 29 68 1 1
25-29 11 85 3 1
30-34 6 89 4 1
35-39 3 90 6 1
40-44 2 87 10 1
45-49 3 82 14 1
50+ 3 61 33 3
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Note: *=Proportions less than one per cent
Similar to the views expressed in the previous paragraph, the data from fieldwork 
revealed that women in all hamlets and only men in the Catholic hamlet in Mae Hong 
Son were married younger than at the time of the Census of Hill Tribe Populations. 
Table 10.2 presents the SMAM for Karen males and females in the four study hamlets.
Table 10.2: Singulate mean age at first marriage (SMAM) of Karen males and
females in the four Karen hamlets
Hamlet Male Female
Chiang Mai
Buddhist hamlet 28.9 18.3
Catholic hamlet 23.5 18.1
Mae Hong Son
Buddhist hamlet 25.4 18.8
Catholic hamlet 21.0 20.5
Source: Fieldwork 1993/94
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At the time of my fieldwork, the SMAM of females was below 20 years, except 
for those in the Catholic hamlet in Mae Hong Son. This may have been influenced by 
one of the recommendations from a Catholic priest that the Karen should not get 
married before age 17, otherwise he would not come to the wedding ceremony (Section 
5.2.3).
In each focus group discussion and in the in-depth interviews, participants were 
asked their view of the appropriate age of marriage for men and women. The age of 20 
was the most propitious for a woman, and the age of 25 was the most commonly 
mentioned for a man. Participants generally showed more concern about the minimum 
age at which marriage was appropriate than the maximum age. There was a consensus 
of concern about the vefy ill health of very young women after giving birth. Participants 
also mentioned that the children were probably abnormal if the mothers were too young. 
The adverse consequences for Karen women who were married at very young ages were 
probably widely observed in the Karen communities. Very few discussants mentioned 
any relationship of the appropriate age of marriage for a woman with her maturity and 
her housework responsibility. Only one old Karen woman related early marriage with 
having more children (high fertility).
The minimum age of marriage for men was related to the ability to take 
responsibility, both economic and emotional. Respondents also mentioned that some 
young married men always quarrelled with their wives, and some ran away from the 
villages. Most young married Karen males complained that they were married too 
young, otherwise they would have enjoyed their single lives more.
10.2 Abortion and infanticide
In Thailand, induced abortion, especially the traditional massage technique, was 
known and practiced to control marital fertility when modem contraceptive methods 
were not yet available, even though this is contrary to the principles of Buddhism 
(Knodel et al., 1987: 108). A high incidence of induced abortion among Northern Thai 
women in the middle to late stages of their reproductive lives in a village in Chiang Mai
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was evident between the mid-1950s and mid-1960s (Mougne, 1984: 13). Infanticide in 
Thailand has never been documented in any literature.
Abortion is very rare among the Karen. As mentioned in Section 7.3.1, two old 
Karen women had tried to induce an abortion by having their stomachs massaged and 
eating a type of root because they felt that another child would be a burden beyond their 
capacity, and there were no modem family planning services available at that time.
Premarital conception is also said to be very rare among the Karen. However, 
there are some people in every society who violate the rules. There were two stories 
which were known in all four study hamlets about premarital conception, keeping the 
baby or infanticide. First, a Karen woman who conceived before marriage and could not 
find a father for her baby gave birth outside her village. She came back to her village 
with her new-bom child and was told by the religious leader to change from the single 
woman's dress into the married woman's dress.
The Karen, however, consider infanticide a sin. The second story is a story told 
from generation to generation that a Karen woman who killed her new-bom baby, which 
had been conceived in a premarital sexual relationship, had suffered extreme pain for a 
long time before she died. She did not die easily and she confessed that she had killed 
her baby. My own impression was that Karen teenagers believed this story, and were 
afraid that it would occur to them if they practiced infanticide. However, the existence 
of these stories is probably a sign that the practices do exist, not that they are absent. If 
they were absent, then there would be no need for the stories.
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10.3 Breastfeeding and postpartum amenorrhoea
Postpartum amenorrhoea is the period when a woman is temporarily without 
menstruation after childbirth. Breastfeeding can extend this period since breastfeeding 
has an inhibiting effect on ovulation (Bongaarts and Potter, 1983: 27; Gille, 1987: 
1002). The length of amenorrhoea is influenced not only by the duration but also by the 
intensity of breastfeeding. The introduction of other foods is perhaps the most important 
factor influencing lactational infecundability since it reduces the intensity of suckling of 
the breast, resulting in the quick return of ovulation and other conditions necessary for 
conception (Bongaarts and Potter, 1983: 27; Gille, 1987: 1002). Full or partial 
breastfeeding appears to reduce conception rates among sexually active women who had 
resumed menstruation, at least until 18 months after giving birth (Guz and Hobcraft, 
1991: 102). Some studies show that poor nutritional status is associated with prolonged 
postpartum amenorrhoea (Bullen et al., 1985; Frisch and McArthur, 1974; Popkin et al., 
1993).
Studies show wide variations in the duration of amenorrhoea after birth. Among 
the women who are not breastfeeding, menstruation resumes on average three months 
after birth (VanLandingham et al., 1991: 131). A review of lactation, women's nutrition, 
and birth spacing in different populations shows that the median postpartum 
amenorrhoea interval varied from six months to 20 months (Popkin et al., 1993: 335- 
336).
The Census of Hill Tribe Populations did not collect this type of data. Data on 
breastfeeding practice, but not amenorrhoea, are available from a 1986 survey of Karen 
women in Mae Hong Son and Tak provinces with either a full range of government 
services or with few government services (Kamnuansilpa et al., 1987: 7). The survey 
revealed that all new bom-babies were breastfed immediately, within one or two hours 
after birth (Kunstadter et al., 1987: 168). The birth attendants were health personnel who 
were also midwives, or in other cases husband or close relatives. The survey also 
showed that breastfeeding was universal among the Karen, and the mean duration of 
breastfeeding was 21.4 months (Kamnuansilpa et al., 1987: 69).
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The study also showed that the Karen were less likely to supplement their 
children's diet with liquid food, such as powdered milk or condensed milk 
(Kamnuansilpa et al., 1987: 72). Less than three per cent of the women surveyed 
supplemented breast milk with liquid food in the first two years after birth. Giving solid 
food was common among the Karen. The mean age at which the children were given 
solid food was estimated as 2.7 months (Kamnuansilpa et al., 1987: 69). The types of 
solid food included rice pre-masticated by their mothers or older siblings or mixed with 
vegetable, banana, egg or meat. The intensity of breastfeeding was probably reduced 
when the mothers left home to work in the fields. The Karen believe that children 
should not be taken to the fields until they can walk, talk, and learn how to help in the 
fields (Kunstadter et al., 1987: 171).
The study also revealed that the mean age of the children when their mothers first 
left home to work was about three months (Kamnuansilpa et al., 1987: 74), which was 
consistent with the mean age at which the children's diet was supplemented by solid 
food. Such a supplemental feeding pattern tended to reduce the length of the anovulatory 
period. The infant-feeding pattern and the nutritional status of the Karen seemed to 
affect the duration of postpartum amenorrhoea in opposite directions.
The duration of postpartum amenorrhoea among the Thai is relatively short in 
comparison with other countries, given the relatively long duration of breastfeeding in 
Thailand (Knodel et al., 1987: 82). This may be due to the very early age at which the 
infants were given supplemental food. The median duration of breastfeeding of the Thai 
is 15 months, and the median duration of postpartum amenorrhoea for Thai women is 
approximately five months (Chayovan et al., 1988: 30). Given the very similar 
breastfeeding practices, but lower nutritional status, it can be expected that the duration 
of postpartum amenorrhoea among the Karen is not long. This speculation is supported 
by the report of some Karen during the fieldwork that it was common to see the Karen 
breastfeed their two children at the same time, one from each breast. In other words, a 
further pregnancy did not terminate breastfeeding.
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In some traditional societies it is recognised that breastfeeding plays an important 
role in postponing conception (Nag, 1980: 573; Rosa, 1976). However, this recognition 
does not hold true among the Karen. In the in-depth interviews, the awareness of the 
impact of breastfeeding on delaying conception was investigated. All women denied that 
breastfeeding delayed pregnancy. They also cited evidence that some women became 
pregnant even when they were breastfeeding their children. This evidence is also put 
forward by women in some other countries, such as Cebu in the Philippines, Guatemala, 
Java in Indonesia, Senegal, and Bangladesh (Knodel et al., 1987: 109; Merchant et al., 
1990; Popkin et al., 1993) The Karen women simply said that they had to breastfeed 
their children; otherwise their children would die because there was no other food to 
feed them. Very few female participants expressed the opinion that breastfeeding 
created an emotional bond between mothers and children. The Karen probably did not 
recognise the effect of breastfeeding on delaying conception partly because 
breastfeeding practice was universal. Thus, they could not see the difference between 
those who breastfed and those who did not.
There was, however, consensus among all groups that it was better to space 
children by several years than to have one birth right after the other. The participants 
from focus group discussions and in-depth interviews also recognised that spacing births 
was a benefit for the health of mothers and their children. This knowledge was likely to 
have been drawn from their own experience, and perhaps the information promoted by 
the National Family Planning Program. Their objective in practising family planning 
was to curtail fertility rather than to space children. They mentioned that the only way to 
space births was to use family planning. The younger generation expressed the opinion 
that they preferred not to space children so that all their children (most of them expected 
only two children, no more than three, and there was no strong son preference) would 
grow up to be adults almost at the same time in order to help their parents' work before 
they were old and could not work hard. Some female participants mentioned that, if they 
practiced family planning to space births, it would be difficult for them to have another 
one. This fear was also part of the reason for not wanting to delay the start of
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childbearing, although the young women realised the negative effects of having children 
when there were too young. This is a gap between knowledge, attitude, and practice.
10.4 Sexual abstinence
There are various types of voluntary sexual abstinence, including abstinence 
during pregnancy and menstruation, but only postpartum and terminal abstinence can 
have an impact on fertility. Terminal abstinence is usually practiced by women at the 
late reproductive ages and in some cultures is largely associated with becoming a 
grandmother (Caldwell and Caldwell, 1981: 76). Due to the low fecundity during this 
period, its impact on fertility has always been small compared with that of postpartum 
abstinence.
The fieldwork revealed that there was clearly no general feeling that sexual 
relations were inappropriate for older people. There was no link between ending sexual 
relations and reaching some stage of the family life cycle, such as becoming a parent-in- 
law or a grandparent, as found in some cultures such as India and Africa (Ware, 1979: 
76-91) and Nigeria (Okediji et al., 1976). These views are consistent with a general lack 
of any normative prohibition of sexual relations during the later stages of the 
reproductive span in a village in Northern Thailand (Mougne, 1982: 95). With no 
efficient form of contraception in the past, fertility was high at the older childbearing 
ages even though there was no wish for additional children. The Karen women did not 
want to become pregnant at an old age because they felt that they were not healthy 
enough to look after small babies.
Postpartum abstinence will have a significant impact on fertility only if its 
duration exceeds the period of postpartum amenorrhoea. The period of postpartum 
abstinence varies from one culture to another, from one or two months to more than one 
year. Very long birth intervals achieved largely through prolonged abstinence were 
observed among many Yoruba in Nigeria (Caldwell and Caldwell, 1981: 76). Prolonged 
postpartum abstinence, usually exceeding one year, is common in African countries 
(Caldwell et al., 1989: 215). To ensure this practice in some societies, women return to
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their family of origin during the postpartum period (Goody, 1973: 114; Kumekpor, 
1975: 725). However, a decline in the duration of postpartum abstinence has been 
observed in some societies. One reason for this was wives' fear that their husbands 
would seek additional wives (Caldwell and Caldwell, 1987: 243-245), or the failure of 
the other wife to conceive in polygynous marriage (Caldwell and Caldwell, 1981: 83). 
The availability of family planning services could also lead to a shorter duration of 
postpartum abstinence (Caldwell and Caldwell, 1981: 89).
Postpartum abstinence is usually not practiced to regulate fertility deliberately but 
to safeguard both the child's and mother's health. Studies in Central Java and among the 
Yoruba in Nigeria found that prolonged postpartum abstinence was related to a belief 
that sexual intercourse was harmful to the mother's breast-milk (Caldwell and Caldwell, 
1981: 79; Singarimbun and Manning, 1976: 176).
The period of postpartum abstinence is about two months after birth among the 
Thai (Chayovan et al., 1988: 30). For the Karen, there is no evidence of prolonged 
postpartum abstinence. Both younger and older generations denied the use of abstinence 
as a deliberate means of either spacing or stopping births. The period of postpartum 
abstinence was quite short, approximately one or two months, and no more than three 
months. The most common reason for practicing postpartum abstinence reported by 
male participants was that their wives were perceived to be unclean. They doubted that 
couples would abstain from sexual relations for any length of time while still living 
together. The typical reason was that the weather in the hills was very cold.
It has been argued that the long period of postpartum abstinence is associated with 
the patrilocal society and village exogamy where women are viewed as subordinate in 
importance in both the family and society (Caldwell and Caldwell, 1981: 80; Saucier, 
1972: 244-248). The period of postpartum abstinence was found to be shorter in 
matrilocal societies such as among the Akan people of Ghana and some Southeast Asian 
countries (Caldwell and Caldwell, 1981: 90). The relatively short duration of sexual 
abstinence among the Karen is perhaps related to their matrilocal culture in which the
213
Karen women enjoy a high degree of female autonomy. This issue will be discussed in 
the next section.
10.5 Female autonomy
The term 'autonomy' is used to describe the position of females vis-a-vis males 
within a socioeconomic stratum in a particular society. Female autonomy refers to 
women's ability to manipulate their personal environment or the ability to make a 
decision with regard to personal affairs (Dyson and Moore, 1983: 45). The following 
characteristics are argued to represent such a society: postmarital residence patterns that 
permit retained social contact between the bride and her natal kin; the ability of females 
to inherit and dispose of property; and some independent control in choice of marriage 
partners. These characteristics reflect the determinants of women's sense of security and 
power.
The Karen society has features that can be regarded as those of a society with a 
high degree of female autonomy. Traditionally, the Karen lived in matrilocal stem 
family households, composed of parents, unmarried children, and the youngest married 
daughter. Customarily, the youngest daughter inherited her parents' house, but land and 
animals were split among all the daughters. A man gained access to land through his 
wife (Kamnuansilpa et al., 1987: 4; Kunstadter et al., 1987: 22, 151; Phothiart, 1988: 
12) .
The postnuptial residence of the married Karen couples is usually with the brides' 
parents. This means that the man has to be incorporated into his wife's household. The 
man joins the ritual, economic and social group with his wife. However, I was told that 
nowadays the couple could choose their postmarital residence according to their 
economic circumstances.
The study carried out by Phothiart (1988: 27) revealed that there was a quite clear 
dividing line between the tasks that the men and women should carry out. The women 
were responsible for all housework, such as cooking, fetching water, collecting firewood 
and husking rice. The husbands may have helped in the housework if their wives had to
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look after their small babies. The women's work included weaving and looking after 
children. The men's work included building houses, cutting wood, hunting, making 
baskets, and blacksmithing. Both men and women in the labour force were responsible 
for work in the fields which included slashing, burning, planting, weeding, harvesting, 
and threshing.
The study also showed that all kinds of decisions were likely to involve 
consultation between husband and wife, but usually the wife had the greater say 
(Phothiart, 1988: 16-20). The findings from fieldwork provided more detail. Participants 
from focus group discussions and in-depth interviews were asked their opinion about 
whether the husband or wife should decide on the number of children to have and the 
use of birth control. The most common opinion expressed was that those decisions were 
the joint responsibility of husband and wife. While most of the male participants and all 
the female participants said that the ultimate decision should be by the husband since the 
husband was the head of household, and was the one who supported the family, a few 
men said that the final decisions should be made by their wives since they were the ones 
who were pregnant, lost blood (the Karen usually used the term 'losing blood' to refer to 
giving birth), suffered pain from giving birth, and raised children.
However, there is evidence that Karen men probably had more modem ideas than 
Karen women. The Census of Hill Tribe Populations revealed that women did not 
receive the same amount of education as men, and more men spoke Thai. The fieldwork 
showed that men had more contact with the Thai and travelled more to towns. This is 
probably why all female participants acknowledged the importance of their husbands 
having the final say in any decision about reproduction, although the Karen women 
tended to have an important say. This may reflect the attempt of men to balance the 
power between men and women in a matrilocal society.
10.6 Conclusion
Without the necessary data from the Census of Hill Tribe Populations, it is not 
possible to quantify the effects of some important proximate determinants (apart from
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the current contraceptive use and marriage) on Karen fertility. The evidence from the 
fieldwork and the literature revealed that the practice of breastfeeding, abortion, the 
duration of postpartum amenorrhoea, and sexual abstinence, to the extent that they were 
quantifiable and can be regarded as representative, either had little impact on Karen 
fertility, or had uniform impact (the same impact for every woman).
Karen women enjoy a considerable degree of autonomy, which is largely the result 
of traditional patterns of residence, inheritance and economic activity. This characteristic 
is conducive to the acceptance of contraceptive use and fertility decline.
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Chapter 11
Differentials in contraceptive use and the AIDS situation
The increased availability and use of modem contraception has been claimed to be 
largely responsible for fertility decline in many developing countries (Bongaarts, 1986; 
Lapham and Mauldin, 1985). In Thailand, the acceptance of contraception has also been 
claimed to have been the main factor in the decline of fertility (Knodel et al., 1987: 97). 
The contraceptive prevalence rate among currently married Thai women aged 15-44 
increased from approximately 15 per cent at the beginning of the National Family 
Planning Program (NFPP) in 1970 to 53 per cent in 1978, 64 per cent in 1984, and 
almost 69 per cent in 1991 (Leoprapai and Thongthai, 1989; National Statistical Office 
(NSO), 1992a: 43).
There has been no significant difference in contraceptive use between Thai 
women in rural and urban areas since 1984 (Chamratrithirong et al., 1986: 279). 
However, some segments of the population, such as the hill tribes, still have a low level 
of contraception even though for them the family planning program was launched at 
almost the same time as for the Thai. According to the Census of Hill Tribe Populations, 
the proportion of current use of contraception among the Karen women in Chiang Mai 
and Mae Hong Son was about the same, 27 per cent. The Seventh National Social and 
Economic Development Plan (1992-1996) focuses on increasing contraceptive use 
among the hill tribes, an issue which was also recommended for the Eight and Ninth 
Plan periods (1997-2006)(Ministry of Public Health (MOPH), 1993: 17).
This chapter focuses on the analysis of differentials in contraceptive use among 
currently married Karen women. The spread of Acquired Immune Deficiency Syndrome 
(AIDS) among the Karen, which can be prevented through family planning measures, is 
also discussed. A rapidly expanding AIDS epidemic among the Thai is widely 
recognised (VanLandingham et al., 1993). The situation of the AIDS epidemic among 
the hill tribes cannot be separated from that of the Thai, partly because the hill tribes are 
not isolated from the society of the Thai majority in terms of contact and
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communication. The policy implications will, however, be discussed in the conclusion 
chapter.
11.1 The analytical strategy
The data for Chiang Mai and Mae Hong Son were combined for the multivariate 
analysis. The unit of analysis was currently married women aged 15-49. The percentage 
of current contraceptive use according to characteristics of these women used in the 
analysis is presented in Table 11.1 for Chiang Mai, and in Table 11.2 for Mae Hong 
Son. Almost all explanatory variables are the same as those used in the previous 
chapters, except for control variables and characteristics of hamlet. Age and number of 
surviving children are used as control variables in this chapter.
Table 11.1: Per cent of currently married Karen women aged 15-49 using 
______ contraception by selected characteristics, Chiang Mai 1986______
Variable % Using 
contraception
Cases
Education
No education 27 10657
Some education 37 650
Wealth index (Baht)
Low (<3, 999) 25 5403
Medium (4, 000-19, 999) 26 3658
High (>20, 000) 34 2246
Electricity
Yes 54 172
No 27 11135
Occupation
Dry rice 20 5534
Wet rice 32 4652
Orchard 44 572
Employee 42 549
Size of land holding (Rai)
Landless 42 502
1-9 27 9332
10 and over 25 1473
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Size of land ownership (Rai)
Landless 24 7585
1-9 33 3315
10 and over 32 407
Religion
Buddhism 32 5018
Animism 11 2207
Buddhism and animism 31 1685
Christianity 28 2397
Speaking Thai
Yes 43 3941
No 19 7366
Ownership of radio
Yes 37 3428
No 23 7879
Availability of family planning services 
Availability of health centre
Yes 32 1673
No 26 9634
Age of women
15-19 9 705
20-24 23 2331
25-29 29 2496
30-34 35 2002
35-39 34 1537
40-44 26 1144
45-49 20 1092
Surviving children
0 7 893
1 18 1758
2 33 2237
3 33 1962
4 and over 29 4457
Total 27.1 11307
Source: Census of Hill Tribe Populations, Chiang Mai 1986
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Table 11.2: Per cent of currently married Karen women aged 15-49 using 
_____ contraception by selected characteristics, Mae Hong Son 1987_____
V ariab le % U sing  
co n tracep tio n
C ases
Education
N o educa tion 26 8409
S om e edu ca tio n 40 1028
Wealth index (Baht)
L ow  (<3, 999) 27 5382
M ed iu m  (4, 000-19 , 999) 27 2869
H igh  (>20, 000) 30 1186
Electricity
Y es 42 447
N o 27 8990
Occupation
D ry rice 23 5613
W et rice 35 2751
O rchard 27 746
E m ployee 45 327
Size of land holding (Rai)
L andless 34 415
1-9 27 6949
10 and  ov er 27 2073
Size of land ownership (Rai)
L andless 26 6011
1-9 30 2979
10 and  over 32 447
Religion
B u d d h ism 28 3592
A n im ism 13 1647
B u d d h ism  and  an im ism 34 1079
C hristian ity 32 3119
Speaking Thai
Y es 40 2329
N o 23 7108
Ownership of radio
Y es 33 2378
N o 26 7059
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Availability of family planning services 
Availability of health centre
Yes 37 1739
No 25 7698
Age of women
15-19 15 732
20-24 23 1882
25-29 31 1909
30-34 36 1686
35-39 33 1307
40-44 26 1026
45-49 16 895
Surviving children
0 8 800
1 17 1420
2 29 1872
3 35 1719
4 and over 31 3626
Total 27.4 9437
Source: Census of Hill Tribe Populations, Mae Hong Son 1987
There are different indicators of the availability of family planning services, for 
instance knowledge of source, method of transport to source, and travel time to source 
(Lewis and Novak, 1982: 246-249). Exposure to family planning ideas and the 
availability of a health centre in a hamlet is the only information available in the Census 
of Hill Tribe Populations. The former is based on the question "Have any members of 
your household ever received family planning advice"? This variable is somewhat 
contaminated by the dependent variable. Women who go for family planning services 
are almost certain to say they had received family planning advice by virtue of the fact 
that when going to obtain the service they would receive advice. Even though it was a 
duty of family planning workers to make home visits to the Karen in their responsible 
hamlets, it is unlikely to be widely practiced. It appeared from the fieldwork that the 
health personnel were not always available at the health centres in the study hamlets. 
This does not mean that they were making home visits. The Karen said that they
221
preferred to go to hospitals in towns if they could afford it. The problem then is that 
virtually any one who receives contraception from a government outlet will indicate 
they were given advice. This builds a very strong circular relationship of substantive 
interest. Thus, the availability of a health centre in a hamlet was used to examine the 
association between the availability of family planning services and the use of 
contraception. Many family planning programs are based on the premise that increasing 
the availability of contraceptives will increase contraceptive use. Conversely, lack of 
access to contraceptive supplies is seen as a major obstacle to contraceptive use 
(Anderson and Cleland, 1984: 8).
The dependent variable is dichotomous, taking a value of one if a woman was 
currently using contraception, and zero otherwise. An appropriate statistical model is 
logistic regression. The statistical package GLIM was used to fit the models (Healy, 
1988). All variables were treated as categorical, except for age, which was treated as a 
continuous control variable. First, after examining the patterns of contraceptive use 
according to age of women and surviving children separately, the control variables age 
and number of surviving children and their interactions were fitted.
Second, the relationship between each explanatory variable and current use of 
contraception controlling for age and number of surviving children and their interactions 
was examined. Finally, all explanatory variables including the control variables were 
considered simultaneously in order to assess their relative strength in affecting levels of 
contraceptive use.
11.2 Patterns of current contraceptive use by age and surviving 
children
Age is known to be related to the use of contraception. Women are less likely to 
contracept when fecundity is low, especially at the oldest and the youngest ages. 
Contraceptive use may also decline at the oldest ages even among fecund women 
because of declining frequency of intercourse. In other words, they perceive less need 
for contraception. The older women may also wish to have more children and therefore 
may be less likely to contracept. An inverted U shape is the typical age pattern of
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contraceptive use, as shown for instance by the findings from the World Fertility Survey 
(Nortman, 1982: 42). The age pattern of contraceptive use among currently married 
Karen women aged 15-49 was shown in Figure 11.1. It can be seen that age pattern of 
contraceptive use followed the typical pattern, and the age of peak prevalence was 30- 
34.
Figure 11.1: Contraceptive prevalence rates of currently married Karen 
women aged 15-49 by age
&  25 -
cl .  15 - -
20-24 25-29 30-34 35-39 40-44 45-49
Age of women
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
From the user's perspective, contraception is associated with birth spacing or 
stopping. The number of surviving children strongly influences contraceptive 
prevalence, since the desire to space or limit children is the reason for contraceptive 
practice. For the Karen, contraceptive prevalence rates tend to rise steeply with 
increasing number of surviving children up to some level and to decline gradually 
thereafter (Figure 11.2). The highest rate was manifested among women with three 
children.
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Figure 11.2: Contraceptive prevalence rates of currently married Karen 
women aged 15-49 by number of surviving children
F  20 --
S 15 -
Surviving children
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son, 1987
However, age and parity are highly correlated. Hence, the patterns of 
contraceptive use with the interaction between age and surviving children should be 
examined. The patterns of contraceptive use by age and surviving children can be 
observed in the actual proportions from cross-tabulations. The statistical model, 
however, gives a better representation of the underlying probabilities than tabulation of 
the observed proportions, because observed proportions are subject to chance variation 
or random variables and the small numbers in some cells. The findings will be discussed 
in the multivariate analysis.
11.3 Bivariate analysis controlling for age and number of surviving 
children
The odds ratios from bivariate analysis of each explanatory variable controlling 
for age, number of surviving children and the interaction between age and number of 
surviving children are presented in Table 11.3. Almost all variables are statistically 
significant at the 95 per cent level of confidence, except for province of residence, 
medium level of wealth, Buddhism and animism, and Christianity.
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Table 11.3: Odds ratios of current contraceptive use for explanatory variables 
from logistic regression models controlling for age by surviving children
Characteristics of women Odds ratio
Province of residence
Chiang Mai 0.98 ns
Mae Hong Son a 1.00
Education
No education a 1.00
Some education 2.38
Wealth index (Baht)
Low (<3, 999) a 1.00
Medium (4, 000-19, 999) 1.02 ns
High (>20, 000) 1.41
Electricity
Yes 2.42
N o a 1.00
Occupation
Dry rice a 1.00
Wet rice 1.89
Orchard 2.01
Employee 3.07
Size of land holding
Landless3 1.00
1-9 0.55
10 and over 0.53
Size of land ownership
Landless a 1.00
1-9 1.37
10 and over 1.49
Religion
Buddhism 3 1.00
Animism 0.30
Buddhism and animism 1.06 ns
Christianity 0 .9 4 ns
Speaking Thai
Yes 3.03
N o 3 1.00
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Ownership of radio
Yes 1.85
N oa 1.00
Availability of family planning services
Availability of health centre
Yes 1.56
No a____________________________________________ LOO___________________
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: a=Reference category
ns=N0t significant at the 5 per cent level
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
11.4 Multivariate analysis
Table 11.4 presents the parameter estimates and their standard errors for the 
parsimonious logistic model. All explanatory variables, except for education, were in 
the parsimonious model. The reason for education not being included in the model is not 
known. The demographic control variables revealed the different patterns of 
contraceptive use between the younger and older generations according to number of 
surviving children.
Table 11.4: Parameter estimates and standard errors for the parsimonious logistic
model
Parameter Estimate S.E.
Constant -2.323 0.216
Province of residence
Chiang Mai -0.185 0.035
Mae Hong Son a 0.000 0.000
Wealth index (Baht)
Low (<3, 999) a 0.000 0.000
Medium (4, 000-19, 999) -0.055 ns 0.040
High (>20, 000) 0.208 0.049
Electricity
Yes 0.206 0.091
No a 0.000 0.000
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Occupation
D ry rice a 0.000 0.000
W et rice 0 .344 0.039
O rchard 0 .336 0.067
E m ployee 0 .609 0 .100
Size of land holding (Rai)
L and less a 0.000 0.000
1-9 -0 .098  ns 0 .099
10 and  over -0.251 0.109
Size of land ownership (Rai)
L andless a 0.000 0.000
1-9 0 .096 0.038
10 and  ov er 0 .065  ns 0 .094
Religion
B u d d h ism  a 0.000 0.000
A n im ism -0 .650 0.059
B u d d h ism  and  an im ism 0.351 0.051
C hristian ity 0 .047  ns 0 .040
Speaking Thai
Y es 0.843 0.037
N o a 0.000 0.000
Ownership of radio
Y es 0.293 0.038
N o a 0.000 0.000
Availability of family Planning services
A v ailab ility  o f  hea lth  cen tre
Y es 0 .213 0.043
N o a 0.000 0.000
Control variables
Age 0.010 ns 0 .008
Surviving children
0 -1 .123 0 .358
1 a 0.000 0.000
2 1.123 0.243
3 1.795 ns 2 .252
4 and  ov er 2 .519 0.235
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Interactions
Age by surviving children
Age and no surviving children 0.006 ns 0.015
Age and one surviving child a 0.000 0.000
Age and two surviving children -0.013 ns 0.009
Age and three surviving children -0.026 0.009
Age and higher number of surviving children -0.048 0.008
Reduction in LR^2 2550
d.f. 26
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: S.E.=Standard error
a=Reference category 
ns=Not significant at the 5 per cent level
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
11.4.1 Differentials in contraceptive use between the younger and older generation
Figure 11.3 shows the pattern of contraceptive use between the younger and older 
generation according to number of surviving children. Younger women showed an 
evidently higher propensity to use family planning if they had had many surviving 
children. This was not so evident among older women. The primary explanation for this 
was that progressively younger generations were more inclined than older women to use 
family planning to stop having children once they had achieved their desired family size. 
There are secondary or complicating explanations which make it difficult to reach a firm 
conclusion. One is that women who had three, four or more children when young were 
clearly bearing their children more rapidly than normal, while women with the same 
number of children from older cohorts had followed a more normal schedule of 
childbearing and were actually more comparable to young women with only one or two 
children than they were to those young women with more. Another factor is that women 
in the older age groups were more likely to have reached menopause and so be less 
likely to use contraception. Because of these competing explanations, the pattern shown 
in Figure 11.3 cannot necessarily be interpreted as showing a generational change in 
fertility behaviour, although this would be consistent with the model.
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Figure 11.3 : Odds ratios of current contraceptive use for currently 
married Karen women by age and surviving children from the 
parsimonious logistic model
Higher number of 
surviving children
Three surviving children
Two surviving children
One surviving child 
No surviving children
Age of women
Source: Appendix J. 1
In a society in transition, declining fertility desires among younger women may 
prompt them not only to space but also to limit births at an earlier age than older women 
(Nortman, 1982: 42). Therefore, a flat curve can be found. The lack of change in the 
odds ratios for women with two or less surviving children reflects similar behaviour of 
younger and older women who had accepted the small family norm, especially the two- 
child family norm and family planning. There were very few women with families as 
small as this in the older age groups using contraception. In Karen society, it is unlikely 
that women aged 45 and over with no surviving children will use contraception. A 
possible explanation is that their children had died and they did not want to give birth 
when they were old. The findings from the fieldwork revealed that Karen women did 
not want to have any more children when they were older. This is due to their feeling 
that it was difficult to give birth and to look after babies when they were older and not 
so healthy themselves.
Table 11.5 presents the odds ratios of current use of contraception according to the 
characteristics of women included in the parsimonious logistic model.
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Table 11.5: Odds ratios of current contraceptive use for the explanatory variables 
____________________ in the parsimonious logistic model____________________
C h arac teris tics  o f  w om en O dds ratio
Province of residence
C hiang  M ai 
M ae H ong Son a
0.83
1.00
Wealth index (Baht)
L ow  (<3, 999) a 
M ed iu m  (4 ,0 0 0 -1 9 , 999) 
H igh  (>20, 000)
1.00 
0 .94  ns 
1.23
Electricity
Y es 
N o a
1.23
1.00
Occupation
D ry rice a 
W et rice 
O rchard  
E m ployee
1.00
1.41
1.40
1.84
Size of land holding (Rai)
L and less a 
1-9
10 and  ov er
1.00 
0.91 ns 
0 .78
Size of land ownership (Rai)
L and less a 
1-9
10 and  over
1.00 
1.10 
1.07 ns
Religion
B u d d h ism  a 
A n im ism
B u d d h ism  and  an im ism  
C hristian ity
1.00 
0 .52  
1.42 
1.05 ns
Speaking Thai
Y es 
N o  a
2 .32
1.00
Ownership of radio
Y es 
N o  a
1.34
1.00
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Availability of family planning services
Availability of health centre
Yes 1.24
No a___________________________________________ LOO__________________
Source: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: a=Reference category
ns=Not significant at the 5 per cent level
All parameters are significant at the 5 per cent level, unless specified 
otherwise.
11.4.2 Place of residence and contraceptive use
At the individual level, Karen women who lived in Chiang Mai were slightly less 
likely to use contraception than those in Mae Hong Son. This is consistent with 
contraceptive prevalent rates found in Chiang Mai and Mae Hong Son (Tables 11.1 and 
11.2) .
Similarly to the procedure to examine the effects of province of residence on 
fertility in Chapters 7 and 8, the findings in Table 11.6 show that the provincial variable 
became statistically significant only in Model 3 where the demographic control 
variables and the other explanatory variables were added in the model. The provincial 
coefficient in the third model increased to more than 10 times that in the first model.
The conclusion to be drawn from these findings is that differentials in 
contraceptive use between the two provinces were explained by differences in the 
individual characteristics of Karen women in the two provinces. This finding underlies 
the importance of the effect on the likelihood of contraceptive use of socioeconomic 
development, accessibility to land and land ownership, integration into the Thai society, 
and the availability of family planning services.
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Table 11.6: Logistic regression pooled provincial models of current contraceptive
use
M odel 1 M odel 2 M odel 3
Estim ate S.E. Estim ate s .E .:Estimate S.E.
C onstant 0.976 0.023 - 1.411 0.186 - 2.323 0.216
Province of residence
Chiang M ai - 0.014  ns 0.031 - 0.017 ns 0.032 - 0.179 0.036
M ae H ong Son a 0.000 0.000
Age - 0.005 ns .007 0.011 ns 0.008
Surviving children
0 - 1.156 0.358 - 1.125 0.358
1 a 0.000 0.000
2 0.735 0.235 1.138 0.243
3 1.163 0.244 1.813 0.253
4+ 1.626 0.228 2.540 0.236
Age by surviving children
Age and no surviving children 0.008 ns 0.015 0.006  ns 0.015
Age and one surviving child  a 0.000 0.000 0.000 0.000
Age and two surviving 0.001 ns 0.009 - 0.013  ns 0.009
children
Age and three surviving - 0.007 ns 0.009 - 0.027 0.009
children
Age and higher num ber o f - 0.023 0.008 - 0.049 0.008
surviving children
Education
No education a 0.000 0.000
Some education 0.066  ns 0.065
Wealth index (Baht)
Low (<3, 999) a 0.000 0.000
M edium  (4, 000-19, 999) - 0.055  ns 0.040
High (>20, 000) 0.207 0.049
Electricity
Yes 0.198 0.091
No a 0.000 0.000
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Occupation
Dry rice a 0.000 0.000
Wet rice 0.340 0.039
Orchard 0.337 0.067
Employee 0.607 0.100
Size of land holding (Rai)
Landless a 0.000 0.000
1-9 - 0.097  ns 0.099
10 and over - 0.249 0.109
Size of land ownership (Rai)
Landless a 0.000 0.000
1-9 0.095 0.038
10 and over 0.062  ns 0.094
Religion
Buddhism a 0.000 0.000
Animism - 0.651 0.059
Buddhism and animism 0.351 0.051
Christianity 0.043  ns 0.040
Speaking Thai
Yes 0.831 0.039
No a 0.000 0.000
Ownership of radio
Yes 0.292 0.038
No a 0.000 0.000
Availability of family
planning services
Availability of health centre
Yes 0.213 0.043
No a 0.000 0.000
Reduction in LR%2 0 813 2551
d.f. 1 10 27
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Note: Same as Table 11.5
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11.4.3 Socioeconomic status and contraceptive use
Karen women of higher socioeconomic status were more likely to use 
contraception than those of lower socioeconomic status. The findings show that the 
higher the level of wealth, as measured by possession of modem consumer goods and 
livestock, the more likely they were to use contraception. Karen women living in 
households with electricity were more likely to use contraception. Electricity can 
represent higher income for the household since only those who can afford the cost of 
electricity have electricity in their households as discussed in Section 8.3.4. Moreover, 
most of this group were likely to live in the more modernised areas and probably had 
more contact with the Thai.
11.4.4 Occupation, size of land holding and contraceptive use
As discussed in Section 8.3.4, occupation can represent socioeconomic status or 
total size of land holding. According to the land-labour demand hypothesis (Stokes and 
Schutjer, 1984: 207), women living in households operating more land are less likely to 
use contraception since these households require more family labour. Karen women 
who were engaged in dry-rice cultivation had the lowest odds of using contraception 
since they had the lowest socioeconomic status. This should be interpreted in 
conjunction with the finding that those who worked a large amount of land, which was 
likely to be dry-rice land, also had the lowest odds of contraceptive use. In the Karen 
context, it can then be argued that those who were engaged in dry-rice cultivation 
wanted more children for their old-age security as well as for their family labour 
requirements since the increase in labour input in dry-rice land could not be turned into 
greater productivity and they still needed labour to work on their land (Section 8.3.5). 
Karen women who were engaged in wet rice or orchard work were more likely to use 
contraception than those engaged in dry rice. They tended not only to have higher 
income but also to cultivate a smaller land area compared to those who were engaged in 
dry rice.
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Karen women who were employees were most likely to use contraception. 
Although Karen employees seemed to have low income compared with those who were 
engaged in wet rice or orchard work, they were likely to be those with little land or no 
land regardless of ownership status. However, having wage labour probably makes 
people more confident about their ability to provide for themselves in old age, so the 
amount of land they have becomes more or less irrelevant.
11.4.5 Size of land ownership and contraceptive use
In apparent contradiction of all the other results obtained so far concerning the 
relationship between land and fertility, and much more in agreement with the land- 
security hypothesis (Stokes and Schutjer, 1984: 207), the findings show that Karen 
women who owned 1-9 Rai of land were more likely to use contraception than those 
who owned no land. Recall that a finding in Section 8.3.5 was that Karen women who 
owned 1-9 Rai had a higher number of children ever bom than those who owned no 
land. The probable explanation is one of reverse causation, namely that the Karen who 
owned 1-9 Rai were using contraception because they already had many children. The 
finding is unlikely to support the land-security hypothesis strongly, even if the variable 
for contraceptive use reflects the current situation; otherwise the same result should 
have been found in the analysis of land ownership and current fertility in Chapter 7.
11.4.6 Integration into Thai society and contraceptive use
The findings demonstrate that the more the Karen were integrated into Thai 
society the more likely they were to use contraception. Those who reported that they 
were Buddhists and animists were most likely to use contraception. Karen animists, the 
most traditional group, were about half as likely to use contraception as those who were 
Buddhists. Karen Christians were slightly more likely to use contraception than Karen 
Buddhists, but it was not statistically significant.
Speaking Thai seems to be the most powerful predictor in this parsimonious 
model. Karen women who spoke Thai were 2.3 times more likely to use contraception 
than those who did not. The odds ratio of 2.3 was highest among the explanatory
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variables compared with the reference categories. This stresses the vital role of the 
common language that may act as a facilitator to the diffusion of ideas of adoption of 
fertility control, which is likely to be the two-child family norm and probably 
contraceptive information.
11.4.7 Availability of family planning services and contraceptive use
Karen women living in the hamlets where health centres were located were more 
likely to use contraception. There was only one health worker in each health centre. 
Normally, the health personnel were members of the hill tribes who had completed 
secondary level (Grade 12) with a good study record. They were recruited for a year­
long training course in public health care including family planning services. In the two 
study hamlets in Chiang Mai with the availability of health centres, one health worker 
was a resident in that hamlet, while the other lived in the hamlet close to the hamlet 
where a health centre was located.
Although it appeared from the fieldwork that the health personnel were not always 
available at health centres in the study hamlets, it cannot be denied that those who lived 
in the hamlets with health centres available were closer to family planning services. 
Most Karen could not afford the cost of transportation to seek family planning services 
in towns.
11.5 The KAP-gap
For family planning policy purposes, it is important to know about unmet need for 
contraception. The group with unmet need for contraception can be assumed to be the 
women who either want no more children (stopping) or want to postpone the next child 
(spacing), but who are not using contraception. This is often known as the KAP-gap, a 
gap among knowledge, attitudes and practice (Westoff, 1988: 225).
About half of currently married women aged 15-49 achieved their family size 
(Table 11.7). Mean preferred family size was about four. More than 80 per cent of those 
who should use contraception to postpone the next child (number of surviving children 
less than preferred children) were not using contraception. More than 60 per cent of
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women wanting no more children (those whose number of surviving children was equal 
to or greater than the preferred number of children) were not using contraception.
Table 11.7: Currently married Karen women aged 15-49 who could be expected to 
be using contraception for stopping purpose^, and for spacing purpose^
Characteristics % women % current 
users
Surviving children compared to preferred children 
Less than preferred 47 14
Equal to preferred 39 40
Greater than preferred 13 32
Number of cases 21412 5697
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Notes: The number of cases is not equal to those in Tables 11.1 and 11.2 due to
differences in the number of cases with unknown values.
Total distribution of women may not add up to 100 due to rounding. 
l/=Those who had as many as or more than their preferred number of 
children
2/=Those whose number of surviving children were less than their preferred 
number of children
The discrepancy, however, may not be real (Westoff, 1988: 227-229). These 
estimates did not exclude women who were not currently exposed to the risk of 
pregnancy, for example those who were currently pregnant, experiencing postpartum 
amenorrhoea, or infecund, since this information is not available in the data set. It has 
been found that the KAP-gap drops dramatically when these factors are taken into 
account. Therefore, the number of Karen who could be expected to be using 
contraception are overestimated to some extent. Nevertheless, these figures show large 
KAP-gaps which suggests that the National Family Planning Program has so far met 
with little success in comparison with the Thai.
The fieldwork revealed that most of those who wanted no more children, but were 
not using contraception, were afraid of the side effects, especially of male sterilisation. 
They believed that men who had been sterilised could not work hard, and were less 
effective in sex. They had to work hard in the fields every day otherwise they could not 
survive. 'Failure' of this method, which created problems in the family, was also
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reported. I was told that there were two or three cases where wives were pregnant even 
though their husbands had been sterilised. The respondents referred to specific people 
whom they knew had suffered side effects or 'sterilisation failure'. Therefore, even 
though they did not want any more children they were more likely to use temporary 
methods. It was also reported that the Karen in the Catholic hamlet in Mae Hong Son 
were admonished by the Catholic priest that using contraception may be harmful to their 
health (Section 5.2.3). However, some Karen women were currently using 
contraception. The pill and injection were the most widely used methods, and the 
proportion of male sterilisation was quite low, at about the same level as that of female 
sterilisation as can be seen from Table 11.8. The Thai had a higher ratio of female 
sterilisation to male sterilisation, while the Karen had a higher absolute use of male 
sterilisation.
Table 11.8: Current contraceptive use of currently married Thai women aged 15- 
49 years, Chiang Mai, Mae Hong Son 1990, and of currently married Karen 
________women aged 15-49 years by contraceptive method (percentage)_____
Chiang Mai Mae Hong Son Chiang Mai and 
Mae Hong Son
Contraceptive method Thai Thai Karen
Currently using 73 62 27
Pill 33 26 10
Condom a a a
IUD 3 3 a
Injection 16 12 8
Male sterilisation 1 1 3
Female sterilisation 17 17 3
Other methods * a 1 3
Unknown method 1 1 a
Not currently using 27 38 73
Total
Number of cases 238211 26710 21720
Sources: Population and Housing Census, Chiang Mai and Mae Hong Son, 1990
Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987 
Notes: Excluding women with unknown contraceptive use
a=Less than one per cent
* Other method used by the Thai refers to Norplant, but it cannot be 
identified from the Census of Hill Tribe Populations. However, the findings 
from the fieldwork show that some Karen women were using Norplant.
238
11.6 AIDS (Acquired Immune Deficiency Syndrome)
Thailand is facing a rapidly expanding AIDS epidemic. The Ministry of Public 
Health (AIDSED, 1992: 17) estimated that about 200,000 to 400,000 Thais out of the 56 
million population were HIV infected by 1991. The number of infected persons was 
projected to grow to four million by the year 2000. In Thailand it was claimed that AIDS 
occurred initially among homosexual men and spread rapidly through intravenous drug 
users (IVDUs) in 1988, followed by vast infection among commercial sex workers 
(CSWs) in 1989 (Weniger et al., 1991: S80-1).
While Thailand is changing rapidly in terms of economic growth and 
modernisation, norms regarding sexuality are still very traditional and conservative. 
Thai women are expected to be sexually inexperienced at marriage, but Thai men should 
be sexually experienced at marriage. Visiting CSWs is socially and culturally accepted 
among married and unmarried Thai men at all levels of society (Barron, 1992: 6). The 
AIDS epidemic in Thailand seems to have spread from prostitutes and their clients to 
the population of women who are not prostitutes (VanLandingham et al., 1993: 311).
The crisis of the AIDS epidemic may be worst in the northern part of the country. 
High HIV infection rates were found among provinces in the North (National Statistical 
Office (NSO), 1992b: 77). There are at least two explanations for the high rates of HIV 
infection in Northern Thailand. First, compared with the other regions, many prostitutes 
came from the North (Boonchalaksi and Guest, 1994: 58). Prostitutes in the upper-north 
provinces have the highest rate of HIV infection as consistently shown in many 
serosurveys (US Bureau of the Census, 1995). Secondly, Northern Thailand has a 
common boundary with Myanmar and Laos, and this area is generally known as the 
'Golden Triangle', one of the major opium and heroin producing areas. The risk of HIV 
transmission was magnified by the concentration of IVDUs in the area (Brinkman, 
1992). It was found that, in Thailand, the prevalence of HIV among IVDUs was higher 
than that among prostitutes (Nicholas, 1990: 231-234), and the IVDUs were likely to 
live in slum areas in provincial cities, rural villages, and hill tribe communities (Sittitrai, 
1990: 82).
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The members of hill tribes, mainly residing in the North, are also facing a rapidly 
expanding AIDS epidemic, probably more rapid than among the Thai. The hill tribes are 
not isolated from the rest of Thailand. The contact between the hill tribes and the ethnic 
Thai is increasing, resulting mainly from government development projects. The Thai 
from the lowlands travel to the highlands for market activities or tourism. The 
restriction of land use and opium eradication have brought hill tribes into poverty, 
especially for opium cultivation groups. The hill tribes have increasingly turned into 
seasonal or permanent wage labourers in both the lowlands and highlands. These groups 
are likely to be young adults, both males and females, who are likely to be at the highest 
risk for HIV transmission, given the high rates of HIV infection in the North. It has been 
claimed that the hill tribes have increasingly imitated the sexual behaviour patterns of 
the dominant Thai society (Hutheesing, 1994: 1), with hill tribe males visiting 
prostitutes.
Apart from other service industries, many hill tribe women are working in the 
commercial sex industry. A recent survey of sex workers in Chiang Mai brothels 
showed that almost 30 per cent of the workers were from hill tribes (Rugpao et al., 
1993: 539), although the specific hill tribes were not identified from this survey. It was 
likely that customers of commercial sex workers included ethnic locals, Thai and 
foreign tourists, and people from the hill tribes. In some hill tribe hamlets there were 
houses in which sexual services were available commercially (personal 
communication).
Destruction of local opium production not only destroyed a major source of cash 
income but also introduced heroin in the hill tribe areas. It was argued that heroin use 
and associated HIV infections had spread from urban areas to the highlands (The 
Northern Drug Dependence Treatment Centre (NDDTC), 1992: 4). Sharing needles in 
intravenous drug use is another route for the transmission of HIV infections in the hill 
areas. It has been argued that the hill tribes turn to drugs partly because of the negative 
effects of government development projects and integration policies. They are in despair 
as their economic situation has deteriorated and their culture is disrupted (Kämmerer,
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forthcoming). Moreover, the epidemic of heroin has increased the demand for cash 
among highlander addicts and seems to increase the number of women sold into the 
lowland commercial sex industry (Kämmerer, 1994: 4), where there is a high risk of 
HIV infection. It is claimed that hill tribe women are in demand as prostitutes partly 
because hill tribe women are exoticised and eroticised in the imagination of Thai males 
(Kämmerer and Symonds, 1992: 24). However, most Thai women who work as 
prostitutes do so willingly. The main reason is a desire for money either to provide 
support to their parents or their own children (Boonchalaksi and Guest, 1994: 106).
The situation of the HIV epidemic may be more serious among hill tribes than 
among the Thai. The infectious diseases associated with HIV infection, such as 
diarrhoea, tuberculosis, and pneumonia may be more serious problems among the hill 
tribes since they often have poorer nutrition, and usually live in the poorer and less 
sanitary communities.
The Karen are among the least vulnerable to HIV infection compared with other 
hill tribe ethnic groups in Thailand. This is partly due to their cultural beliefs and their 
non-participation in opium growing. The Karen are monogamous, and pre-marital 
sexual relationships are strictly prohibited (Section 10.1). However, it cannot be denied 
that the social control over these beliefs is weakening, and the Karen, as with other hill 
tribe groups, are poverty stricken. The actual number of Karen women who are sex 
workers is not known. However, it was reported that in Chiang Rai (a neighbouring 
province of Chiang Mai) some Karen women were commercial sex workers, although 
the number was relatively small compared with some other opium growing ethnic 
groups such as Akha and Lahu (Provincial Health Office, 1992). Although the Karen are 
not opium producers, they comprise about 13 per cent of opium or heroin addicts treated 
among the hill tribes (NDDTC, 1992).
Only the awareness of AIDS was examined during the fieldwork. The Royal Thai 
Government deserves great credit for its early and ongoing efforts to educate people 
about HIV transmission and prevention. Awareness of AIDS among the Karen was 
widespread. The Karen learned about AIDS from radio broadcasting and health
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personnel. Most Karen knew that a condom could prevent the spread of HIV during 
sexual intercourse. Apart from government efforts, Christian groups seem to play an 
important role in preventing AIDS transmission. The Health Project for Tribal People, 
originated by the Protestant New Life Centre in Chiang Mai is an AIDS prevention 
program (Kämmerer, 1994: 7). The fieldwork revealed that in the Catholic hamlet in 
Mae Hong Son, the young males and females were trained about issues of AIDS and 
prostitution. There is also a rehabilitation centre for HIV positive and AIDS patients in 
Mae Sariang District, Mae Hong Son province, organised by the monk who is the head 
of the project (Maneprasert, 1994: 4). One issue of great concern is that, while contrary 
to official policy, many doctors did not give patients or their families a diagnosis of HIV 
infection or AIDS so they would not become depressed or experience discrimination 
(Kämmerer, 1994: 6). The humanitarian views of the doctors seem to be detrimental to 
AIDS prevention.
11.7 Conclusion
The analysis in this chapter has provided as comprehensive a view as possible 
with the available data of the determinants of contraceptive use among the Karen The 
unit of analysis was currently married Karen women aged 15-49. Current use of 
contraception was the dependent variable, and logistic regression was employed.
Generally, the findings were consistent with earlier fertility analyses. The groups 
of Karen women who had higher fertility were more likely to use contraception. The 
Karen with higher socioeconomic status, as measured by possession of modem goods 
and livestock, electricity, and occupation, but not as measured by education; those who 
cultivated a smaller amount of land, owned a larger amount of land, and those who were 
more culturally integrated into Thai society, as measured by Buddhism, speaking Thai 
and ownership of radio were more likely to use contraception. The Karen who lived in 
hamlets with health centres were more likely to use contraception than those who did
not.
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Although the prevalence of AIDS is not a proximate determinant of fertility and 
does not necessarily affect women's fertility in itself, it will also have an effect on 
population increase through a reduction in the birth rate through the illness and death of 
large numbers of women in the reproductive ages. Compared with other hill tribe 
groups, the current patterns of sexual behaviour and drug use among the Karen may be 
less likely to facilitate the spread of AIDS. The Karen have some knowledge about 
AIDS, but the extent to which they prevent AIDS transmission is unknown.
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Chapter 12 
Conclusion
The purpose of this study has been to examine the fertility differentials among the 
Karen, the largest hill tribe minority group in Northern Thailand. Chiang Mai and Mae 
Hong Son, two adjacent provinces which have some different characteristics and a large 
number of Karen, were selected for the study. Through application of a framework set 
out in Chapter 3, it has been possible to identify the key factors leading to fertility 
variations among the Karen. A similar framework was also applied to the analysis of 
contraceptive use. This study integrated quantitative and qualitative approaches: the 
quantitative data are from the Census of Hill Tribe Populations carried out in Chiang 
Mai in 1986, and in Mae Hong Son in 1987; the qualitative data are from the fieldwork 
carried out in the two provinces from November 1992 to May 1993.
The findings contribute to the literature on fertility in general, and fertility of 
minority groups in particular, since they contain information on the fertility of the 
Karen, a particular minority group in Myanmar and Thailand. These findings are related 
to theories of fertility, but the findings also have direct policy implications for increasing 
contraceptive use among the Karen.
12.1 Significant findings and implications
Fertility of the hill tribes
Ostensibly, fertility of the opium poppy growing tribes (the Hmong, Yao, Lahu, 
Akha, and Lisu) was higher than that of the tribes which do not grow opium poppies 
(the Karen, Lua, Htin, and Khamu), and the Hmong had the highest fertility, according 
to direct estimates given in Chapter 2. If true, the higher fertility of the opium poppy 
growing tribes would probably be due to some of their characteristics which support 
high fertility, in particular their extended family structure, their practice of a form of 
shifting cultivation which requires more labour, and their relatively early marriage. In 
the case of the Hmong, the characteristics that would make their fertility highest were
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their strong son preference and their low level of contraceptive use. Nevertheless, the 
extent to which the analysis of Karen fertility resulted in adjustment of direct estimates 
has implications for acceptance of direct estimates for any hill tribes from the Census of 
Hill Tribe Populations.
Age reporting of the Karen
The study has shed new light on how the Karen, a hill tribe group who practice a 
rotation system of shifting cultivation, determined their ages (Chapter 4). The Karen 
ages were counted by remembering the land cultivated when their children were bom 
and when the same land was cultivated again. This measure obviously gave only 
estimated age, especially when the fallow period was changing, and could also be 
affected by memory lapse. However, the evidence of age heaping at digits ending with 
zero and five was only moderate.
Lives of the Karen have been changing mainly due to the interventions of the Thai 
government in the hill tribe areas (Chapter 3). Through increasing contact with the Thai, 
it is likely that the Karen were influenced by the Thai in determining their ages. The 
evidence of age misreporting among the Karen was very similar to that of the Thai; 
there was a high level of under-reporting of Karen children aged zero. This resulted 
from reported ages that were one year greater than actual completed ages. In the case of 
age zero, only a loss can occur, while the errors from other ages would tend to cancel 
each other out. This occurred when ages which would be reached at the next birthday 
were reported, instead of reporting ages reached at their last birthday, which is preferred 
by demographers, or when ages were determined by subtracting their year of birth by the 
current year without taking into account whether the current year's birthday had passed. 
Both these phenomena are also common among the Thai (Knodel and Chayovan, 1991: 
41). This age misreporting by the Karen could also have resulted from use of Thai 
interviewers.
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The Karen: a disadvantaged group in Thailand
The findings from the census showed that socioeconomic conditions of the Karen 
in Mae Hong Son was slightly better than those in Chiang Mai, but they were less 
integrated into Thai society than those in Chiang Mai, as manifested by speaking Thai 
and Buddhism (Chapter 5). The Karen was the most disadvantaged group among the hill 
tribes in terms of poverty and in the low extent to which they were perceived to need 
assistance from the government and international organisations (Chapter 1). A low level 
of assistance may be partly because the Karen was not an opium poppy growing tribe. 
There was abundant evidence that the Karen was one of the disadvantaged groups in 
Thailand: only about two per cent and four per cent of Karen households in Chiang Mai 
and Mae Hong Son respectively had electricity (Chapter 5), while according to the 1990 
Population and Housing Census about 88 per cent of the Thai households in rural area 
(non-municipal areas) had electricity (National Statistical Office (NSO), 1994: 39). 
According to the same sources, no more than 30 per cent of the Karen attained primary 
school education, as opposed to 75 per cent among rural Thai (NSO, 1994: 76).
Roles of community leaders
Roles of governments and religious leaders in influencing fertility declines in Asia 
have been emphasised as important matters for future demographic research (Caldwell, 
1993: 316). The strong roles of local leaders appeared to be crucial for fertility 
differentials among the four Karen hamlets selected for the fieldwork (Chapter 5). This 
is not surprising since the major units of Karen social organisation were hamlet and 
household. A health worker in the Catholic hamlet in Chiang Mai played an active role 
in increasing use of contraception, in combination with the economic hardship in this 
hamlet, while by contrast a Catholic priest in the Catholic hamlet in Mae Hong Son 
played a crucial role in maintaining higher fertility in that hamlet through promoting 
later marriage and a large family norm, and opposing use of contraception. The role of 
an institution above the local level should also be emphasised. In contrast to Mae Hong 
Son, a Catholic priest in the Catholic hamlet in Chiang Mai did not promote a
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pronatalist value or oppose use of contraception because he did not want to have a 
conflict with the Thai government. The different roles of the Catholic priests may be 
related to the more relaxed attitude of government officials toward the Karen in Mae 
Hong Son, which was due to a much higher ratio of the Karen to the Thai in this 
province. The government was probably afraid of any conflict between these two ethnic 
groups that might occur if a very strict approach was adopted.
Fertility levels of the Karen: Chiang Mai and Mae Hong Son compared
Using several methods of fertility estimation, including reported age-specific 
fertility rates, Rele's method and the P/F ratio method, it can be concluded that there was 
no significant difference in fertility level between Chiang Mai and Mae Hong Son as 
exhibited by their total fertility rates at the time of the Census of Hill Tribe Populations 
(Chapter 6). The total fertility rate of the Karen ranged between 5.0 and 5.4. A Karen 
woman had about three children more than the Thai on average. The age-standardised 
mean children ever bom of all Karen women aged 15-49 was 2.4 in both Chiang Mai 
and Mae Hong Son. Thus, in all subsequent analyses the data for Chiang Mai and Mae 
Hong Son were combined.
Fertility differentials among the Karen: testing the hypotheses
Six hypotheses were examined using the Census of Hill Tribe Populations. Both 
higher socioeconomic levels and lower infant mortality levels were hypothesised to be 
associated with low fertility of the Karen women. It was hypothesised that Karen 
women who cultivated a larger amount of land were more likely to have higher fertility, 
while those who owned a larger amount of land were likely to have lower fertility. 
Karen women who were more integrated into Thai society and those who had greater 
access to family planning services were hypothesised to have lower fertility.
The analysis of current fertility supported only the hypothesis that the Karen who 
were more integrated culturally into Thai society tended to have lower fertility (Chapter 
7). The analysis of cumulative fertility supported this hypothesis and hypotheses relating 
to socioeconomic level and size of land holding (Chapter 8).
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The Karen with higher socioeconomic status as measured by education and 
availability of electricity in the households had lower fertility, but those with a high 
level of wealth as measured by possession of livestock and modem goods had a high 
level of fertility. Economic hardship was one of the important reasons for not wanting 
many children which emerged from the fieldwork.
By reviewing the history of mortality of the Karen, and considering mortality 
trends at the provincial level obtained from the Census of Hill Tribe Populations and the 
information from focus group discussions and in-depth interviews, it could be argued 
that fertility decline among some Karen occurred in the context of mortality decline. 
However, the qualitative findings did not support either the insurance effect or the 
replacement effect of mortality.
The results supported the land-labour hypothesis but not the land-security 
hypothesis (Stokes and Schutjer, 1984: 207). The Karen who cultivated a larger amount 
of land had higher fertility. The Karen who owned a larger amount of land also had 
higher fertility although, according to the land-security hypothesis, ownership of land is 
viewed as a source of old age security. The Karen who owned land were most likely to 
cultivate land themselves. Thus, family labour input was required. The relationship of 
fertility and land ownership is also likely to be the other way round: the Karen had more 
children since they had enough land to be inherited and divided among their children.
Several findings mentioned earlier are strongly linked with government 
interventions in the hill tribe areas. In particular, they are a policy to restrict land use, a 
nation building policy and family planning program.
Restriction of land use: shortage of land
The government has increasingly restricted the use of land, especially national 
forests for shifting cultivation, resulting in some Karen having large but decreasingly 
productive land areas under dry-rice cultivation. The shortage of land was the most 
important factor that emerged during the fieldwork for not wanting many children 
among the Karen. Although the findings supported the land-demand hypothesis, the
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interpretation of findings is ambiguous since information about land from the Census of 
Hill Tribe Populations cannot be differentiated among wet-rice land, dry-rice land, and 
land for mixed agriculture. Many Karen worked on both wet-rice land and dry-rice land. 
Wet rice and dry rice are clearly different in terms of productivity and labour 
requirement for the same amount of land. The validity of the argument of the land- 
labour demand hypothesis has to be called into question when it is applied to a 
particular situation where the labour market has improved (Thomas, 1991: 390), and 
where land varies in terms of productivity and family labour input. The Karen who 
cultivated a large amount of land were more likely to be dry-rice producers; they 
probably wanted a large family not only for family labour requirements as proposed by 
the land-demand hypothesis but also for their old age security. Children and land were 
the most important sources for old-age security among the Karen. The productivity from 
dry rice is very low and an increase in labour input into dry-rice land cannot increase 
productivity. On the other hand, Karen child labour can be hired outside their 
communities, where it is increasingly needed especially by the Thai.
Nation building policy: cultural integration through diffusion process
During the demographic transition in Europe in the nineteenth century, the nation 
building policy that insisted students be taught in schools in the national language 
contributed to fertility decline (Watkins, 1991: 172, 176). Language plays a direct role 
in the diffusion of innovations. Those who speak the same language are likely to share 
the same view of the world, including the matters of marriage and birth. The nation 
building policy of establishing Thai schools and propagating Buddhism in the hill tribe 
areas preceded fertility decline among the Karen. The Karen live in Thai society, which 
is in favour of low fertility and high contraceptive use. Buddhism is the religion of most 
Thai and it is claimed to be one factor leading to fertility decline among the Thai 
(Knodel et al., 1987: 197-198). In the Karen context, the mechanism through which 
schooling leads to lower fertility is likely to be an increase in the proportion of the 
Karen, especially young women, who spoke Thai, rather than an increase in the cost of
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children to parents, and these Karen are consequently able to gain access to information 
from the Thai. The fieldwork showed that the most important reason parents gave for 
sending children to school was to understand Thai.
Karen Buddhists who spoke Thai and owned radios had lowest fertility. 
Conversion from animism (the Karen traditional religion) to Buddhism or Christianity 
was a significant factor explaining the highest fertility among Karen animists. The 
lowest fertility of Karen Buddhists is probably due to not only Buddhist doctrine but 
also their high degree of a self-identification of being Thai. The higher fertility of Karen 
Christians than of Karen Buddhists or those in the mixed Buddhist-animist group was 
probably due to a desire to strengthen their ethnicity, promoted by the Christian church. 
Traditional values of the Karen animists may be undermined, for instance, by the 
interventions of outsiders, including Buddhist and Christian missionaries. Small family 
ideas and modem contraceptive techniques were an innovation among the Karen, and 
were drawn from the Thai through the diffusion process which requires a common 
language.
It has been argued that the importance of the communications network variables, 
which are required for the diffusion process, has rarely been demonstrated in a 
multivariate analysis, and that there is only speculation about what is being diffused 
(Montgomery and Casterline, 1993: 460, 479). The multivariate analysis in this thesis 
clearly showed that the idea of a two-child family was associated with use of Thai, and 
provided strong evidence that common language played an important role in spreading 
this idea and probably information about modem contraceptive methods as well. At the 
individual level this information seemed to spread effectively through face-to-face 
communication between the Thai and the Karen who spoke Thai and through radio 
broadcasting in both Thai and Karen, carrying messages about the two-child family 
norm promoted by the National Family Planning Program (NFPP).
At the district level, the analysis showed that not only the degree of integration 
into Thai society but also of urbanisation came to play a role in fertility diffusion 
(Chapter 9). In Chiang Mai and Mae Hong Son, only Muang Chiang Mai District,
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especially its municipality (Chiang Mai City) can be regarded as a highly urbanised area, 
and the rest of the two provinces showed low levels of urbanisation. The fertility pattern 
of the Karen in Chiang Mai and Mae Hong Son showed that the low fertility spread 
from the highly urbanised area (Muang Chiang Mai District) to surrounding areas where 
the Karen were highly integrated into Thai society, as manifested by speaking Thai. 
Fertility was still relatively high in the areas where the Karen were highly integrated as 
manifested by speaking Thai but located further from Muang Chiang Mai District.
Analysis at this level showed that the districts with a higher proportion of 
marriage were likely to have higher fertility. Marriage was measured by the index of 
marriage (Im), and fertility was measured by total fertility rate.
Proximate determinants of fertility and female autonomy
The qualitative evidence from the fieldwork and from previous studies revealed 
that breastfeeding, abortion, postpartum abstinence, and sexual abstinence were 
uniformly practiced (Chapter 10). Thus, it is difficult to detect the differences in fertility 
resulting from these practices. The Karen had knowledge promoted by the NFPP, but it 
did not mean that Karen behaviour followed their knowledge partly due to their own 
culture. For instance, Karen women wanted to have the first child as soon as possible 
after marriage although they also realised that it was harmful to their health and the 
health of their babies if they were married too young. This is because it is culturally 
important to establish that they can have children; Karen beliefs are drawn from their 
own experience and observation in their communities rather than from information 
promoted by the NFPP if there is a contradiction between the two sources. For instance, 
the Karen did not believe that breastfeeding helped delay the next pregnancy, because of 
their uniform extended breastfeeding practice.
As in Thai society, the findings showed that Karen women enjoyed a considerable 
degree of autonomy, as indicated by their matrilocal society and economic activity. This 
is conducive to fertility decline among the Karen
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Differentials in contraceptive use and the context of AIDS: their policy 
implications
The findings on contraceptive use using the Census of Hill Tribe Populations were 
generally consistent with those for fertility. In general, the Karen who had characteristics 
associated with lower fertility were more likely to use contraception. The family 
planning programs for the hill tribes seemed to be much less effective than for the Thai 
although they started about the same time. The findings revealed that contraceptive 
prevalence was still very low compared with the Thai, and the KAP-gap was very large. 
Not only indirect intervention by the government, through establishing Thai schools, 
propagating Buddhism, and restriction of land use, but also direct intervention through 
establishing health centres in the hill tribe areas played an important role in increasing 
contraceptive use.
Availability of health centres was found to be an important factor in increasing the 
probability of contraceptive use, according to the analysis of the information from the 
1986-1987 Census of Hill Tribe Populations. In general, according to observations 
recorded in the field in 1992-1993, the hospitals in towns did not play an important role 
since Karen people seldom or never went to towns, women in particular. Health centres 
in the two hamlets were underutilised; this was unlikely to be due to a language barrier 
since the health workers were Karen. The problems emerged because the health workers 
were not always available although they were the residents in the areas where health 
centres were located, and probably because there were not enough health centres located 
in the hill tribe areas.
Because of disparate points of time for observation, for the 'quantitative' analysis 
and the 'qualitative' analysis, there is the possibility of change in observed characteristics 
from the two data sets: the Census of Hill Tribe Populations and the fieldwork. The 
disparity could affect observations about matters such as provision and utilisation of 
health services.
The younger generation Karen wanted no more than two children, but this is not 
yet being met by many Karen. Thus, it is desirable to increase contraceptive use, and
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consequently decrease fertility among the Karen. The AIDS situation among the hill 
tribes, including the Karen, is probably worse than among the Thai. It cannot be denied 
that the AIDS epidemic is in no way limited to only one population, due to the 
increasing contact among the Karen and the other hill tribe ethnic groups, and the Thai 
who are experiencing a rapid expansion of HIV prevalence (VanLandingham et al., 
1993) .
If the family planning program and AIDS prevention continue being promoted 
using the same approach as in the past, for instance through mass media, especially 
radio broadcasting in Karen, it would help in spreading information to a larger number 
of the Karen. Messages convey to the Karen could emphasise the higher cost and 
reduced benefits of having many children, availability of modem contraceptive 
techniques and the impact of AIDS on their lives. Karen people's regular exposure to 
such messages could make them increasingly want to use contraception and have 
knowledge about the AIDS situation and means for prevention.
Reasons for underutilisation of the health centres in the hill tribe areas need to be 
studied. For the time being, an increase in number of health centres in the hill tribe areas 
and regular mobile team clinics to the hill tribe areas where there is no such service 
could promote an increase in contraceptive use. An emphasis on the roles of local 
leaders and health workers in the areas in promoting contraceptive use is crucial since 
the major Karen social organisations extend little way far beyond their hamlets. As 
contraceptive prevalence increases, the issue of side effects becomes more important, 
since it emerged from the fieldwork that some Karen did not want to use contraception 
because they were afraid of side effects of some contraceptive methods.
If these recommendations are implemented, an increase in contraceptive use can 
be expected since the Karen wanted to have small families for a number of reasons 
discussed earlier in this concluding chapter. Karen culture does not have any obstacles 
to contraceptive use.
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12.2 Future prospects
To what extent can the findings about the Karen be generalised to the Karen in 
Myanmar and other hill tribe minority groups in Thailand? It is difficult to investigate 
similarity or difference in demographic behaviour among the Karen in Thailand and 
Myanmar. In spite of belonging to the same ethnic group, across the common boundary 
between the two countries, and sharing a common language, they have experienced 
some different intervention policies and different cultural traits of the majority. In 
Thailand, family planning programs are very effective for the Thai people, and are 
explicitly focused also on the hill tribes. In Myanmar, there was until recently no official 
family planning program, but the Government now seems to have moved away from its 
previous pronatalist stance. Recently, a child spacing program has been established 
(Myint, 1991: 18). In contrast to the Karen in Thailand, the Karen in Myanmar live as a 
majority in their state and as minorities in other states. The Karen in Thailand, to some 
extent, are integrated into Thai society, and the Burmese have also assimilated them to a 
lesser extent (Tamura, 1988: 216). Comparative studies of the Karen in Myanmar would 
be of interest.
It has, however, been argued that although Southeast Asian countries have 
different political ideologies, the tribal people in these countries, regardless of the size 
of tribal populations, are subject to similar policies, 'ones that aim to eliminate tribal 
people's distinctive identities and ways of life' (Keyes, 1987: 19). Without necessarily 
expressing agreement with this strong statement, it is certain that there are policy 
similarities. For instance, all of these governments have prohibited swidden agriculture 
(Keyes, 1987: 21).
With regard to hill tribe minorities in Thailand, fertility of only one ethnic group 
has been studied in detail here. The findings of the Karen can be applied to other ethnic 
groups to some extent. This is partly because they have some characteristics in common, 
for instance many practice some forms of swidden agriculture, and they are likely to 
have been exposed to similar interventions from the government. However, the culture 
of these ethnic groups varies; for instance the re is a variety of languages, beliefs, and
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marriage customs (Tribal Research Institute (TRI), 1989), which may or may not be 
conducive to fertility decline.
While this study has shown the factors explaining fertility differentials among the 
Karen, comparative studies with the other hill tribe groups are called for. It is useful to 
make empirical comparisons using a consistent framework. The Census of Hill Tribe 
Populations can be used for that purpose, although there were lessons from this study 
concerning valid use of the data, which in some cases require adjustment to obtain an 
accurate reflection of fertility levels. If another Census of Hill Tribe Populations were to 
be carried out in the near future, a clearer picture of changing demographic phenomena 
could be observed. Some questions need to be asked differently. For instance, sub-ethnic 
group (in the Karen case: Skaw or Po) should be identified, date of birth, not only age at 
last birthday, should be included along with careful attention to ascertaining age in cases 
of uncertainty, and most importantly land should be identified clearly to indicate 
whether the land is used for dry-rice cultivation, wet-rice cultivation, orchard activity or 
other agricultural purposes. It would also be helpful to determine which households had 
a share of ownership in an elephant, rather than assign elephants to only one household, 
because elephants are important in the traditional scheme of determining socioeconomic 
status. A survey collecting information about birth history or birth spacing would 
probably be helpful, if it is not possible to collect it from a census, and steps should be 
taken to improve the validity of information on recent births. A census or a survey of 
these people requires cooperation between demographers and experts familiar with each 
ethnic group.
The demographic prospects for the future of the Karen
The Karen seem to be well-integrated into Thai society. In Thailand there has 
never been a civil war in which ethnic or religious identity was an issue, unlike many 
other parts of the world. This is probably partly due to the characteristics of Thai 
society. For instance, Buddhism, the religion of the Thai majority, does not provide 
either the sources of ethnic identity or the mechanisms for maintaining distinct ethnic
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boundaries to any substantial extent (Prachuabmoh, 1980: 267). The Thai show 
considerable flexibility in their behaviour (Wijeyewardene, 1967: 83). The
characteristics of Karen society are similar to Thai society. Animism, the traditional 
religion of the Karen is intertwined with Thai Buddhism. Although the Christian Church 
probably supports Karen nationalism indirectly, through promoting pronatalist values, 
teaching the Karen language and organisation of youth groups, it does not seem to be 
very successful. This is probably because the Karen perceive advantages in becoming 
similar to the Thai. This is also my own impression. Additionally, the Karen have 
demonstrated great flexibility in adapting themselves to different or changing conditions 
(Kunstadter, 1979: 130). The Karen may feel inferior to the Thai to some extent, but, my 
experience showed that it is frequently complained that the hill tribes get more 
assistance from the Thai Government than the poor rural Thai in some parts of the 
country. As the integration process continues, economic, cultural, and demographic 
regimes for the Thai and the Karen can be expected to converge.
256
REFERENCES
AIDSED Newsletter
1992 Thailand’s HIV Prevention Strategies. Vol. 1. Bangkok: UNESCO.
AJAMI, Ismail
1976 "Differential fertility in peasant communities: a study of six Iranian 
villages", Population Studies. Vol. 30, No. 3, pp. 453-463.
ANDERSON, Barbara A.
1986 "Regional and cultural factors in the decline of marital fertility in Western 
Europe", in The Decline of Fertility in Europe. Ansley J. Coale and Susan 
Cotts Watkins (eds), pp.293-313. Princeton: Princeton University Press.
ANDERSON, John E. and John G. Cleland
1984 "The World Fertility Survey and Contraceptive Prevalence Survey: a 
comparison of substantive results", Studies in Family Planning. Vol. 15, No. 
1, pp. 1-13.
AXINN, William G.
1993 "The effects of children's schooling on fertility limitation", Population 
Studies. Vol. 47, pp. 481-493.
BALDWIN, George B.
1978 "The McCormick family planning program in Chiang Mai, Thailand", 
Studies in Family Planning. Vol. 12, pp. 300-313.
BARRON, T.
1992 "AIDS spread clouds horizon for Thailand's family planning program", 
Family Planning World. Vol. 2, No. 3, pp. 6-13.
BEAN, Lee L., Geraldine P. Mineau and Douglas L. Anderton
1990 Fertility Change on the American Frontier: Adaptation and Innovation. 
Berkeley: University of California Press.
BERRY, William D. and Stanley Fieldman
1985 Multiple Regression in Practice. Beverly Hills/London/New Delhi: Sage 
Publications.
BHRUKSASRI, Wanat
1989 "Government policy: highland ethnic minorities", in Hill Tribes Today. John 
McKinnon and Bernard Vienne (eds), pp. 5-32. Bangkok: White Lotus.
BLACKWOOD, Larry
1981 "Alaskan native fertility trends, 1950-1978", Demography. Vol. 18, No. 2, 
pp. 173-179.
BONGAARTS, J.
1978 "A framework for the proximate determinants of fertility", Population and 
Development Review. Vol. 4, No. 1, pp. 105-132.
257
BONGAARTS, John
1980 "Does malnutrition affect fecundity? a summary of evidence", Science. Vol. 
208, pp. 564-569.
BONGAARTS, J.
1986 "The transition in reproductive behaviour in the Third World", in The World 
Population and US Policy: Choices Ahead. J. Menken and J. N. Bongaarts 
(eds), pp. 105-132. New York and London: Norton.
BONGAARTS, John, Odile Frank and Ron Lesthaeghe
1984 "The proximate determinants of fertility in sub-Saharan Africa", Population 
and Development Review. Vol. 10, No. 3, pp. 511-537.
BONGAARTS, J. and R. Potter
1983 Biology and Fertility Behavior: An Analysis of the Proximate Determinants. 
New York: Academic Press.
BOONCHALAKSI, Wathinee
1989 "Reliability and validity in qualitative studies", in A Field Manual on 
Selected Qualitative Research Methods. Bencha Yoddumnern-Attig, George 
A. Attig and Wathinee Boonchalaksi (eds), pp. 14-26. Bangkok: Institute for 
Population and Social Research, Mahidol University.
BOONCHALAKSI, Wathinee and Philip Guest
1994 Prostitution in Thailand. Nakhon Pathom: Mahidol University.
BOURGEOIS-PICHAT, Jean
1957 "Utilisation de la notion de population stable pour measure la mortalite et la 
fecondite des population des pays sous developpes", Bulletin de l'lnstitut 
International de Statistique. Paris.
BRADLEY, David
1989 "Identity: the persistence of minority group", in Hill Tribes Today. John 
McKinnon and Bernard Vienne (eds), pp. 46-55. Bangkok: White Lotus.
BRASS, W.
1975 Methods for Establishing Fertility and Mortality from Limited and
Defective Data. University of North Carolina: Defective Data Laboratories.
BRINKMAN, U.
1992 "Features of the AIDS Epidemic in Thailand", Working Paper No. 3, 
Harvard School of Public Health: Department of Population and 
International Health.
BULLEN, Beverly A., Gary S. Skrinar, Inese Z. Beitins, Gretchen von Mering,
Barry A. Turnbull and Janet W. McArthur
1985 "Inducing of menstrual disorders by strenuous exercise in untrained 
women", New England Journal of Medicine. Vol. 312, No. 21, pp. 1349- 
1353.
258
CAIN, M.
1985 "On the relationship between landholding and fertility", Population Studies. 
Vol. 39, pp. 5-15.
CALDWELL, John C.
1980 "Mass education as a determinant of the timing of fertility decline", 
Population and Development Review. Vol. 6, pp. 225-255.
CALDWELL, J. C.
1982 Theory of Fertility Decline. New York: Academic Press.
CALDWELL, John C.
1988 "Micro-approaches: similarities and differences, strengths and weakness", in 
Micro-approaches to Demographic Research. John C. Caldwell, Allan G. 
Hill and Valerie J. Hull (eds), pp. 458-470. London: Kegan Paul 
International.
CALDWELL, John C.
1993 "The Asian fertility revolution: its implications for transition theories", in 
The Revolution in Asian fertility: dimensions, causes, and implications. 
Rechard Leete an Iqbal Alam (eds), pp. 299-316. Oxford: Oxford University 
Press.
CALDWELL, Pat and John C. Caldwell
1981 "The functions of child-spacing in traditional societies and the direction of 
change", in Child-spacing in Tropical Africa Traditions and Change. Hilary 
J. Page and Ron Lesthaeghe (eds), pp. 73-92. London: Academic Press.
CALDWELL, Pat and John C. Caldwell
1987 "Fertility control as innovation: a report on in-depth interviews in Ibadan, 
Nigeria", in The Cultural Roots of African Fertility regimes. J. A. Ebigbola 
and E. van de Walle (eds), pp. 347-363. University of Pennsylvania, 
Philadelphia and Obafemi Awolowo University, Ile-Ife.
CALDWELL, J. and A. Hill
1988 "Introduction: recent developments using micro-approaches to demographic 
research", in Micro-approaches to Demographic Research. John C. 
Caldwell, Allan G. Hill and Valerie J. Hull (eds), pp. 1-9. London: Kegan 
Paul International.
CALDWELL, John C., Pat Caldwell and Pat Quiggin
1989 "The social context of AIDS in sub-Saharan Africa", Population and 
Development Review. Vol. 15, No. 2, pp. 185-234.
CALDWELL, John C., Allan G. Hill and Valerie J. Hull (eds)
1988 Micro-approaches to Demographic Research. London: Kegan Paul 
International.
259
CALDWELL, J. C., P. H. Reddy and P. Caldwell
1985 "Educational transition in rural South India", Population and Development 
Review. Vol. 11, No. 1, pp. 29-51.
CARLSSON, Gosta
1966 "The decline of fertility: innovation or adjustment process", Population 
Studies,Vol. 20, pp. 149-174.
CASSEN, R. H.
1976 "Population and development: a survey", World Development. Vol. 4, No. 
10 & 11, pp. 149-174.
CHAMRATRITHIRONG, A., P. Kamnuansilpa and J. Knodel
1986 "Contraceptive practice and fertility in Thailand: results of the third 
Contraceptive Prevalence Survey", Studies in Family Planning. Vol. 17, No. 
6, pp. 278-287.
CHANTRAPRASERT, Icharawat
1990 "Comments from the Director of the Division of Hill Tribe Welfare", 
unpublished paper presented at the Seminar, Thailand and France, Mahidol 
University, December 13-15. (in Thai).
CHAYOVAN, Napaporn, Peerasit Kamnualsilpa and John Knodel
1988 Thailand Demographic and Health Survey. 1987. Bangkok: Chulalongkorn 
University Printing House.
CLELAND, John
1985 "Marital fertility decline in developing countries: theories and the evidence" 
in Reproductive Change in Developing Countries: Insights from the World 
Fertility Survey. John Cleland and John Hobcraft (eds), pp. 223-252. New 
York: Oxford University Press.
COALE, Ansley J.
1974 "The demographic transition", in The Population Debate: Dimensions and 
Perspectives. Vol. 1, pp. 347-355. New York: United Nations.
CO ALE, Ansley J. and Roy Treadway
1986 "A summary of the changing distribution of overall fertility, marital fertility, 
and the proportion married in the provinces in Europe", in The Decline of 
Fertility in Europe. Ansley J. Coale and Susan Cotts Watkins (eds), pp.31- 
178. Princeton, New Jersey: Princeton University Press.
CO ALE, Ansley J. and Susan Cotts Watkins (eds)
1986 The Decline of Fertility in Europe. Princeton, New Jersey: Princeton 
University Press.
COCHRANE, S. H.
1979 "Fertility and Education. What Do We Really Know?", World Bank Staff 
Occasional Papers, No. 26. Baltimore, Md.: The Johns Hopkins University 
Press.
260
COEDES, G.
1925 "Document sur l'histoire politique et religieuse du Laos occidental", Bulletin 
de I'Ecole Francaise d’Extreme-Orient. Vol. 25, pp. 12-13.
DAVIES, John R.
1990 The Hill Tribes of Northern Thailand. Chiang Mai: Chang Puak Press.
DAVIS, Kingsley and Judith Blake
1956 "Social structure and fertility: an analytical framework", Economic 
Development and Cultural Change. Vol. 4, No. 3, pp. 211-235.
DAY, Lincoln, H.
1968 "Natality and ethnocentrism: some relationships suggested by an analysis of 
Catholic-Protestant differentials", Population Studies. Vol. 22, No. 1, pp. 
27-49.
DAY, Lincoln, H.
1984 "Minority group status and fertility: A more detailed test of the hypothesis", 
Social Quarterly 25, pp. 456-472.
DHARMALINGAM, A.
1991 "Social Relations of Production and Fertility in a South Indian Village", 
unpublished PhD thesis, The Australian National University.
DRIVER, Edwin D.
1963 Differential Fertility in Central India. Princeton: Princeton University Press.
DURRENBERGER, E. Paul
1983 "The economy of sufficiency", in Highlanders of Thailand. J. McKinnon and 
W. Bhruksasri (eds), pp. 87-98. Kuala Lumpur: Oxford University Press.
DYSON, Tim and Mick Moore
1983 "Kinship structure, female autonomy and demographic behaviour in India", 
Population and Development Review. Vol. 9, No. 1, pp. 35-60.
ECONOMIC AND SOCIAL COMMISSION FOR ASIA AND THE PACIFIC
(ESCAP)
1986a Declines in Fertility by District in Thailand: An Analysis of the 1980 
Census. Asian Population Studies Series No. 62-A. Bangkok: United 
Nations.
ECONOMIC AND SOCIAL COMMISSION FOR ASIA AND THE PACIFIC
(ESCAP)
1986b Levels and Trends of Fertility in India: Using the Census Data of 1971 and 
1981. Asian Population Studies Series No. 62-B. Bangkok: United Nations.
ECONOMIC AND SOCIAL COMMISSION FOR ASIA AND THE PACIFIC
(ESCAP)
1986c The Geography of Fertility in ESCAP Region. Asian Population Studies 
Series No. 62-K. Bangkok: United Nations.
261
ECONOMIC AND SOCIAL COMMISSION FOR ASIA AND THE PACIFIC 
(ESCAP)
1988 Trends in Migration and Urbanization in Selected ESCAP Countries. 
Bangkok: United Nations.
EFTEKHAR, H., G. Jalaly and J. Pieyman
1973 "Preliminary Report on Fertility Behaviour and Changes among Rural 
Women in Kazeroon", School of Public Health Publication No. 1894. (in 
Persian).
FAGLEY, R. M.
1967 "Doctrines and attitudes of major religions in regard to fertility", World 
Population Conference 1965. Vol. 2, pp. 78-84. New York: United Nations.
FEENEY, G.
1988 "The use of parity progression models in evaluating family planning", in 
African Population Conference. Dakar. 1988. IUSSP. Vol. 13, pp. 7.1- 
7.1.30.
FRANK, Odile
1983 "Infertility in sub-Saharan Africa: estimates and implications", Population 
and Development Review. Vol. 9, No. 1, pp. 137-144.
FREEDMAN, Ronald
1987 "The contribution of social science research to population policy and family 
planning probram effective", Studies in Family Planning. Vol. 18, No. 2, pp. 
57-82.
FRISCH, Rose E.
1978 "Nutrition, fatness and fertility: the effect of food intake on reproductive 
ability", in Nutrition and Human Reproduction. W. H. Mosley (ed.), pp. 91- 
122. New York and London: Plenum Press.
FRISCH, Rose E. and Janet W. McArthur
1974 "Menstrual cycles: fatness as a determinant of minimum weight for height 
necessary for their maintenance or onset", Science. Vol. 85, pp. 949-951.
GANJANAPAN, Anan
1987 "Conflicting patterns of land tenure among ethnic groups in the highlands of 
Northern Thailand: the impact of state and market intervention", 
unpublished paper presented at the International Conference on Thai studies, 
the Australian National University, Canberra, July 3-6.
262
GEDDES, William R.
1967 "The Tribal Research Centre, Thailand: an account of plans and activities".
in Southeast Asian Tribes. Minorities, and Nations. Peter Kunstadter (ed.), 
Vol. 2, pp.553-582. Princeton, New Jersey: Princeton University Press.
GEERTZ, Clifford
1974 Agriculture Involution: The Process of Ecological Change in Indonesia. 
Berkeley: University of California Press.
GILLE, H.
1987 "Social and economic implications", in The World Fertility Survey: An 
Assessment. J. Cleland and C. Scott (eds), pp. 986-1010. New York: Oxford 
University Press.
GOLDSCHEIDER, Calvin
1971 Population. Modernization and Social Structure. Boston: Little, Brown and 
Company.
GOLDSCHEIDER, Calvin and William Mosher
1988 "Religious affiliation and contraceptive usage: changing American Patterns, 
1955-82" Studies in Family Planning. Vol. 19, No. 1, pp. 48-57.
GOLDSCHEIDER, Calvin and William Mosher
1991 "Patterns of contraceptive use in the United States: the importance of 
religious factors", Studies in Family Planning. Vol. 22, No. 2, pp. 102-115.
GOLDSCHEIDER, Calvin and Peter R. Uhlenberg
1969 "Minority group status and fertility", American Journal of Sociology. Vol. 
74, No. 4, pp. 361-372.
GOLDSTEIN, Sydney
1971 "Interrelationships between migration and fertility in population 
redistribution in Thailand", Research Report No. 5, Bangkok: Institute of 
Population Studies, Chulalongkom University.
GOLDSTEIN, Sydney
1977 "Migration differentials and urbanisation in Thailand", report prepared for 
Center for Population Research, National Institute of Child Health and 
Human Development, Washington D.C.
GOODY, J.
1973 "Polygyny, economy and the role of women", in The Character of Kinship. 
J. Goody (ed.), pp. 175-190. London: Cambridge University Press.
GRAY, A.
1983 "Australian Aboriginal Fertility in Decline", unpublished PhD thesis, The 
Australian National University.
263
GRAY, A.
1989 "Description of Disadvantage: The Households of Aboriginal Children", 
Working Paper No. 2. Canberra: The National Centre for Epidemiology and 
Population Health, The Australian National University.
GRAY, Ronald
1983 "The impact of health and nutrition on natural fertility", in Determinants of 
Fertility in Developing Countries. Volumn 1, Rodolfo A. Bulatao and 
Ronald Lee (eds), pp. 139-162. New York: Academic Press.
GUINNANE, Timothy W., Barbara S. Okun, and James Trussell
1994 "What do we really know about the timing of fertility transition in Europe?", 
Demography. Vol. 30, No. 1, pp. 1-20.
GUZ, D. and J. Hobcraft
1991 "Breastfeeding and fertility: a comparative analysis", Population Studies. 
Vol. 45, No. l,pp. 91-108.
HAINES, Michael R.
1989 "Social class differentials during fertility decline: England and Wales 
revisited", Population Studies. Vol. 43, pp. 305-323.
HALLI, Shivalingappa S.
1987 How Minority Status Affects Fertility Asian Groups in Canada. 
Connecticut: Greenwood Press.
HAMILTON, James W.
1963 "Effects of the Thai market on Karen life", Practical Anthropology. Vol. 10, 
pp. 209-215.
HAMMEL, E. A.
1988 "A Glimpse into the demography of the Ainu", American Anthropologist. 
Vol. 90, No. l,pp. 25-41.
HAN, Jing-Qing, Lee-Jay Cho, Minja Kim Choe and Chi-Hsien Tuan
1988 "The fertility of Korean minority women in China: 1950-1985", Asia-Pacific 
Population Journal. Vol. 3, No. 1, pp. 31-54.
HARBISON, S. F. and W. C. Robinson
1985 "Rural electrification and fertility change", Population Research and Policy 
Review. Vol. 4, No. 15, pp. 149-171.
HASHIMOTO, M. and C. Hongladarom
1981 "Effects of child mortality on fertility in Thailand", Economics Development 
and Cultural Change. Vol. 29, No. 4, pp. 781-794.
HEALY, M. J. R.
1988 GLIM: an Introduction. Oxford: Clarendon Press.
264
HECHANG, Li, Song Tingyou and Li Cheng
1984 "Current fertility status of women in the Han and Minority Nationalities in 
rural areas", in Analysis on China's National One-per-thousand-population 
Fertility Sampling Survey. Beijing: China Population Information Centre.
HERRIN, Alejandro N.
1979 "Rural electrification and fertility change in the Southern Philippines", 
Population and Development Review. Vol. 5, No. 1, pp. 61-86.
HINTON, Peter
1973 "Population dynamics and dispersal trends among the Karen of northern 
Thailand", in Studies of Contemporary Thailand. Robert Ho and E. C. 
Chapman (eds), pp. 235-251. Canberra: Department of Human Geography, 
Research School of Pacific Studies, The Australian National University.
HINTON, Peter
1979 "The Karen, millennialism, and the politics of accommodation to lowland 
states", in Ethnic Adaptation and Identity: the Karen on the Thai Frontier 
with Burma. Charles F. Keyes (ed.), pp. 81-98. Philadelphia: Institute for 
the Study of Human Issues.
HINTON, Peter
1983 "Do the Karen really exist?", in Highlanders of Thailand. J. McKinnon and 
W. Bhruksasri (eds), pp. 155-168. Kuala Lumpur: Oxford University Press.
HONGLADAROM, C.
1979 "The Effect of Child Mortality on Fertility in Thailand: the Test for 
Magnitude and the Speed of Rural and Urban Thailand", Paper No. 32, 
Bangkok: Institute of Population Studies, Chulalongkom University.
HOWELL, Nancy
1979 Demography of the Dobe !Kung. New York: Academic Press.
HUFFMAN, Sandra L., A. K. M. Alauddin Chowdhury, J. Chakraborty and W.
Henry Mosley
1978 "Nutrition and post-partum amenorrhoea in rural Bangladesh", Population 
Studies. Vol. 32, No. 2, pp. 252-260.
HUTHEESING, Otome Klein
1994 "Linking the Lisu to the HIV/AIDS epidemic: observations of a cultural- 
political kind", unpublished paper presented at the Workshop on 
Sociocultural Dimensions of HIV/AIDS Control and Care in Thailand, 
Chiang Mai, Thailand, January 1994.
IVANOV, Serguey and Cynthia B. Lloyd
1988 "The effects of improved child survival and family practice and fertility", 
Studies in Family Planning. Vol. 19, No. 3, pp. 141-161.
265
JEJEEBHOY, Shireen J.
1984 "The shift from natural to controlled fertility: A cross-sectional analysis of 
ten Indian states", Studies in Family Planning. Vol. 15, No. 4, pp. 191-198.
JONES, G.
1982 "Fertility determinants: sociological and economic theories", in International 
Encyclopaedia of Population. Vol. 1, J. Ross (ed.), pp. 279-285. New York: 
Free Press.
JONES, Gavin and Dorothy Nortman
1968 "Roman Catholic fertility and family planning", Studies in Family Planning. 
No. 34, pp. 1-27.
KAMBUNRATANA, Prachaup
1987 Survey of Hill Tribes Minority Group in Northern Thailand. Summary 
Report, Task Force on Hill Tribes and Minority Groups. Bangkok: Office of 
Special Activities, Ministry of Education.
KÄMMERER, Cornelia Ann
1989 "Territorial imperatives: Akha ethnic identity and Thailand's national 
integration", in Hill Tribes Today. John McKinnon and Bernard Vienne 
(eds), pp. 259-302. Bangkok: White Lotus.
KÄMMERER, Cornelia Ann
1994 "Cultural, political, and economic factors related to AIDS prevention, care, 
and counseling among Akha highlanders of Northern Thailand", 
unpublished paper presented at the Workshop on Sociocultural Dimensions 
of HIV/AIDS Control and Care in Thailand, Chiang Mai, Thailand, January 
1994.
KÄMMERER, Cornelia Ann
(forthcoming)"AIDS among Akha highlanders in Thailand: A pandemic analysis", to 
be published in The Political Economy of AIDS. Merrill Singer, Robert 
Carlson, and Steve Koester (eds) Amityville, New York: Bay wood.
KÄMMERER, Cornelia Ann and Patricia V. Symonds
1992 "AIDS in Asia: hill tribes endangered at Thailand's periphery", Cultural 
Survival Quarterly. Vol 16, No. 3, pp. 23-25.
KAMNUANSILPA, Peerasit, Peter Kunstadter and Nanta Auamkul
1987 Hill Tribe Health and Family Planning: Results of a Survey of Hmong 
(Meo) and Karen Households in Northern Thailand. Bangkok: Ministry of 
Public Health.
KARKI, Y. B.
1984 "Family type and fertility in rural Nepal", Contribution to Nepalese Studies. 
Vol. 11, No. 3, pp. 47-61.
KENDALL, M. G.
1970 Rank Correlation Methods. London: Griffin.
266
KESMANEE, Chupinit
1989 "Highlanders, opium and extension crops, a policy overdue for review", in 
Hill Tribes Today. John McKinnon and Bernard Vienne (eds), pp. 61-102. 
Bangkok: White Lotus.
KEYES, Charles F.
1979 "Introduction", in Ethnic Adaptation and Identity: the Karen on the Thai 
Frontier with Burma. Charles F. Keyes (ed.), pp.1-23. Philadelphia: Institute 
for the Study of Human Issues.
KEYES, Charles F.
1987 "Tribal peoples and the nation-state in mainland Southeast Asia" in 
Southeast Asian Tribal Groups and Ethnic Minorities, pp. 19-26. Cambridge 
MA: Cultural Survival.
KEYFITZ, N.
1985 "An east Javanese village in 1953 and 1985: observations and 
development", Population and Development Review. Vol. 11, No. 4, pp. 
695-719.
KNODEL, John, A. Chamratrithirong and N. Debavalaya
1987 Thailand's Reproductive Revolution: Rapid Fertility Decline in a Third 
World Setting. Madison, Wisconsin: University of Wisconsin Press.
KNODEL, John and Napaporn Chayovan
1991 "Age and birth date reporting in Thailand", Asian and Pacific Population 
Forum. Vol. 5, No. 2-3, pp. 41-50, 64-76.
KNODEL, John and E. Van de Walle
1986 "Lessons from the past: policy implications of historical studies" in the 
Decline in Fertility in Europe. Ansley J. Coale and Susan Cotts Watkins 
(eds), pp. 337-419. Princeton, New Jersey: Princeton University Press.
KUMEKPOR, T. K.
1975 "Togo", in Population Growth and Socioeconomic Change in West Africa. 
J. C. Caldwell (ed.), pp. 720-735. New York: Columbia University Press.
KUNSTADTER, P.
1967 "The Lua? (Lawa) and Skaw Karen of the Mae Hongson province, 
northwestern Thailand", in Southeast Asian Tribes. Minorities, and Nations. 
Peter Kunstadter (ed.) Vol. 2, pp. 639-676. Princeton, New Jersey: Princeton 
University Press.
KUNSTADTER, P.
1971 "Natality, mortality and migration in upland and lowland populations in 
Northwestern Thailand", in Culture and Population. Steven Polgar (ed.), pp. 
46-60. Carolina Population Center: Schenkman Publishing.
267
KUNSTADTER, P.
1972 "Demography, ecology, social structure, and settlement patterns", in The 
Structure of Human Populations. G. A. Harrison and A. J. Boyce (eds), pp. 
313-351. Oxford: Clarendon Press.
KUNSTADTER, P.
1979 "Ethnic group, category, and identity: Karen in Northern Thailand" in Ethnic 
Adaptation and Identity: the Karen on the Thai Frontier with Burma. Charles 
F. Keyes(ed.), pp. 119-163. Philadelphia: Institute for the Study of Human 
Issues.
KUNSTADTER, P.
1983 "Highland population in northern Thailand", in Highlanders of Thailand. J. 
McKinnon and W. Bhruksasri (eds.), pp. 16-45. Kuala Lumpur: Oxford 
University Press.
KUNSTADTER, P.
1984 "Demographic Differentials in a Rapidly Change Mixed Ethnic Population 
in Northwestern Thailand", NUPRI, Research Paper Series, No. 19. Tokyo: 
Nihon University Population Institute.
KUNSTADTER, Peter, Chupinit Kesmanee and Prawit Pothi-art
1987 Hmong and Karen Health and Family Planning: Cultural and other Factors 
Affecting Use of Modem Health and Family Planning Services bv Hill 
Tribes in Northern Thailand. Bangkok: Ministry of Public Health.
KUNSTADTER, Peter and Sally Lennington Kunstadter
1989 "Health transition in Thailand", in What We Know About Health Transition: 
the Culture. Social, and Behavioural Determinants of Health. John Caldwell, 
Sally Findley, Pat Caldwell, Gigi Santow, Wendy Cosford, Jennifer Braid 
and Daphne Broers-Freeman (eds), Vol. 1, pp. 213-250. Canberra: The 
Australian National University.
LAPHAM, R. J . , and P. W. Mauldin
1985 "Contraceptive prevalence: the influence of organized family planning 
programs", Studies in Family Planning. Vol. 16, No. 3, pp. 117-137.
LE BAR, F., G. Hickey and J. Musgrave
1964 Ethnic Groups of Mainland South-East Asia. New Haven: Human Relations 
Area File.
LEOPRAPAI, Boonlert and Varachai Thongthai
1989 "Contraceptive prevalence of Thai women 1987", IPSR Publication No.
138, Bangkok: Institute of Population and Social Research, Mahidol 
University.
268
LEWIS, Gary L. and John A. Novak
1982 "An approach to the measurement of availability of family planning 
services" in The Role of Surveys in the Analysis of family Planning 
Programs. A. I. Hermalin and B. Entwisle (eds), pp. 241-274. Liege, 
Belgium: Ordina.
LING, T. O.
1969 "Buddhist factors in population growth and control: A survey based on 
Thailand and Ceylon", Population Studies. Vol. 23, No. 1, pp. 53-60.
LIVI-BACCI, Massimo
1986 "Social-Group forerunners of fertility control in Europe", in The Decline in 
Fertility in Europe. Ansley J. Coale and Susan Cotts Watkins (eds), pp. 182- 
200. Princeton: Princeton University Press.
LUCAS, David and Helen Ware
1977 "Language differences and the family planning survey", Studies in Family 
Planning. Vol. 8, No. 9, pp.233-236.
MADIGAN, F. C.
1982 Rural Electrification and Development. Cagayan de Oro City, Philippines: 
Research Institute for Mindanao Culture, Xavier University.
MANEPRASERT, Ralana
1994 "Culture as immunization against HIV/AIDS epidemic: the contextual 
beliefs of the Hmong", unpublished paper presented at the Workshop on 
Sociocultural Dimensions of HIV/AIDS Control and Care in Thailand, 
Chiang Mai, Thailand, January 1994.
MANNDORFF, Hans
1967 "The hill tribe program of the Public Welfare Department, Ministry of 
Interior, Thailand: research and socio-economic development" in Southeast 
Asian Tribes. Minorities, and Nations. Peter Kunstadter (ed.) Vol. 2, pp. 
525-552. Princeton: Princeton University Press.
MARLOWE, David H.
1969 "Upland lowland relationship: the case of Skaw Karen of central upland 
western Chiang Mai" in Tribesmen and Peasants in North Thailand. Peter 
Hinton (ed.). ChiangMai: Tribal Research Institute.
McKINNON, John
1989 "Structural assimilation and the consensus: clearing grounds on which to 
rearrange our thoughts" in Hill Tribes Today. John McKinnon and Bernard 
Vienne (eds), pp. 303-360. Bangkok: White Lotus.
McKINNON, John and Bernard Vienne (eds)
1989 "Intervention: policy and understanding", in Hill Tribes Today, pp. 1-3, 
Bangkok: White Lotus.
269
McKINNON, John and Wanat Bhruksasri (eds)
1983 "Preface" in Highlanders of Thailand, pp. x-xii. Kuala Lumpur: Oxford 
University Press.
McNICOLL, G.
1980 "Institutional determinants of fertility change", Population and Development 
Review. Vol. 6, No. 3, pp. 441-462.
MERCHANT, Kathleen, Reynaldo Martorell and Jere Haas
1990 "Maternal and fetal responses to the stresses of lactation concurrent with 
pregnancy and of short recuperative intervals", American Journal of Clinical 
Nutrition. Vol. 52, pp. 280-288.
MINISTRY OF PUBLIC HEALTH (MOPH)
1993 Family Health Plan, 1992-1996. Bangkok: Ministry of Public Health, (in 
Thai).
MOLE, Robert L.
1973 Thai Values and Behavior Patterns. Rutland, Vt: Charles E. Tuttle.
MONTGOMERY, Mark R. and John B. Casterline
1993 "The diffusion of fertility control in Taiwan: evidence from pooled cross- 
section time-series models", Population Studies. Vol. 47, pp. 457-479.
MOSELEY, George
1967 "Voice in the minority", Far Eastern Economic Review. Vol. 55, No. 9. pp. 
405-407.
MOSHER, William D., Linda B. Williams and David P. Johnson
1992 "Religion and fertility in the United States: new patterns", Demography. 
Vol. 29, No. 2, pp. 199-214.
MOSK, Carl
1979 "The decline of marital fertility in Japan", Population Studies. Vol. 33, pp. 
19-39.
MOUGNE, Christine
1982 "The Social and Economic Correlates of Demographic Change in a Northern 
Thai Community", unpublished PhD dissertation, School of Oriental and 
African Studies, University of London.
MOUGNE, Christine
1984 "Structural change and fertility decline in a Northern Thai community: an 
historical perspective", paper presented at the IUSSP Seminar on Micro- 
Approaches to Demographic Research, the Australian National University, 
Canberra, Australia, 3-7 September.
MYINT, Nyan
1991 "Recent levels and trends of fertility and mortality in Myanmar", Asian- 
Pacific Population Journal. Vol. 6, No. 2, pp. 21-54.
270
NAG, Moni
1968 "Factors affecting human fertility in nonindustrial societies: a cross-cultural 
study", Yale University Publications in Anthropology Number 66, Reprinted 
from the 1962 edition by Human Relations Area Files Press, Toronto.
NAG, M.
1980 "How modernization can also increase fertility?", Current Anthropology. 
Vol. 21, pp. 571-587.
NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT BOARD (NESDB)
1982 The Fifth National Economic and Social Development Plan. Bangkok: 
NESDB, Office of the Prime Minister.
NATIONAL RESEARCH COUNCIL
1980 Fertility and Mortality Change in Thailand. 1950-1975. Panel on Thailand, 
Committee on Population and Demography, National Academic of Sciences, 
Washington, D.C.
NATIONAL STATISTICAL OFFICE (NSO)
1987 Survey of Hill Tribe Populations. Chiang Mai Province 1986. Bangkok: 
National Statistical Office.
NATIONAL STATISTICAL OFFICE (NSO)
1988a Census of Hill Tribe Populations 1987. Mae Hong Son Province. Bangkok: 
National Statistical Office.
NATIONAL STATISTICAL OFFICE (NSO)
1988b Census of Hill Tribe Populations 1987. Nan Province. Bangkok: National 
Statistical Office.
NATIONAL STATISTICAL OFFICE (NSO)
1989 Census of Hill Tribe Populations 1985-1988. Thailand. Bangkok: National 
Statistical Office, (in Thai).
NATIONAL STATISTICAL OFFICE (NSO)
1992a The 1991 Survey of Population Change. Bangkok: National Statistical 
Office.
NATIONAL STATISTICAL OFFICE (NSO)
1992b Key Statistics of Thailand 1992 (special edition). Bangkok: National 
Statistical Office.
NATIONAL STATISTICAL OFFICE (NSO)
1993a The 1990 Population and Housing Census. Chiang Mai Province. Bangkok: 
National Statistical Office.
NATIONAL STATISTICAL OFFICE (NSO)
1993b The 1990 Population and Housing Census. Mae Hong Son Province. 
Bangkok: National Statistical Office.
271
NATIONAL STATISTICAL OFFICE (NSO)
1994 The 1990 Population and Housing Census, the Whole Kingdom. Bangkok: 
National Statistical Office.
NEWELL, C.
1988 Methods and Model in Demography. London: Belhaven Press.
NICHOLAS, F.
1990 "The social context of the emergence of HIV in Thailand", Journal of 
Population and Social Studies. Vol. 2, No. 2, pp. 223-235.
NORTHERN DRUG DEPENDENCE TREATMENT CENTER (NDDTC)
1992 Statistical Report 1992. Chiang Mai: Ministry of Public Health.
NORTMAN, D.
1982 "Empirical patterns of contraceptive use: a review of the nature and sources 
of data and recent findings" in The Role of Surveys in the Analysis of 
Family Planning Programs. A. I. Hermalin and B. Entwisle (eds), pp. 22-49. 
Liege, Belgium: Ordina.
NOTESTEIN, Frank
1953a "Economic problems of population change", in Proceedings of the Eighth 
International Conference of Agricultural Economists, pp. 13-31. London: 
Oxford University Press.
NOTESTEIN, F.
1953b "Class differences in fertility", in Class. Status and Power: A Reader in 
Social Stratification. R. Bendix and S. M. Lipset (eds), pp 271-281. 
Glencoe: The Free Press.
NUR, Osman El-Hassan M.
1985 "An analysis of the child survival hypothesis in Jordan", Studies in Family 
Planning. Vol. 16, No. 4, pp. 211-218.
OKEDIJI, Frances, John Caldwell, Pat Caldwell and Helen Ware
1976 "The changing African family project: a report with special reference to the 
Nigerian segment", Studies in Family Planning. Vol. 7, No. 5, pp. 126-136.
PALMORE J. and R. Freedman
1969 "Perceptions of contraceptive practice by others: effects on acceptance", in 
Family Planning in Taiwan: An Experiment in Social Change. R. Freedman 
and J. Takeshita (eds), pp. 224-240. Princeton: Princeton University Press.
PARDTHAISONG, Tieng
1978 "The Recent Fertility Decline in Chiang Mai Area of Thailand", Paper No. 
47. Honolulu: East West Center.
272
PARDTHAISONG, Tieng
1986 "Factors in the Achievement of Below-replacement Fertility in Chiang Mai, 
Thailand", Papers of the East-West Population Institute, No. 96. Honolulu: 
East-West Centre.
PARK, Chai Bin and Jing Qing Han
1990 "A minority group and China's one-child policy: the case of the Koreans", 
Studies in Family Planning. Vol. 21, No. 3, pp. 161-170.
PHOTHIART, Prawit
1988 "Decisions in the Karen communities", unpublished paper, Tribal Research 
Institute, Department of Public Welfare, Ministry of Interior, (in Thai).
PHOTHIART, Pravit
1989 "Karen: when the wind blows", in Hill Tribes Today. John McKinnon and 
Bernard Vienne (eds), pp.369-392. Bangkok: White Lotus.
PHOTHIART, Pravit
1990 "Change in a Karen belief: Animism to new religions", paper presented at 
the Cultural Anthropology Seminar, Thailand and France, Salaya Mahidol 
University, December 13-15. (in Thai).
PIAMPITI, Suwanlee
1986 "Fertility effects of electrification in Northeast Thailand", in Fertility in 
Asia. John Stoeckel and Anrudh K. John (eds), pp. 55-72. New York: St. 
Martin's Press.
PITAKTEPSOMBATI, P.
1981 "Sociodemographic and Economic Factors Affecting Fertility in Rural 
Urban Thailand", Paper No. 42. Bangkok: Institute of Population Studies, 
Chulalongkom University.
PODHISITA, Chai
1985 "Peasant Household Strategies: A Study of Production and Reproduction in 
A Northeastern Thai Village", unpublished PhD dissertation, University of 
Hawaii.
PODHISITA, Chai, P. Kunstadter and S. L. Kunstadter
1989 "Evidence for early fertility transition among the Hmong in Northern 
Thailand", unpublished paper presented at the Annaul Meeting of the 
Population Association of America, Baltimore, MD., March 30-April 1.
POOL, D. I.
1977 The Maori Population of New Zealand 1769-1971. Auckland: Auckland 
University Press.
POOL, D. I.
1985 "Mortality trends and differentials", in Population of New Zealand. Vol 1.
Country Monograph Series No. 12, Economic and Social Commission for 
Asia and the Pacific, Bangkok, Thailand.
273
POPKIN, Barry M., David K. Guilkey, John S. Akin, Linda S. Adair and J.
Richard Udry and J. Richard Udry
1993 "Nutrition, lactation, and birth spacing in Filipino women", Demography. 
Vol. 30, No. 3, pp. 333-352.
POPULATION COUNCIL
1981 "Research on the determinants of fertility: a note on priorities", Population 
and Development Review. Vol. 7, No. 2, pp. 311-324.
PRACHUABMOH, Chavivun
1980 "The role of women in maintaining ethnic identity and boundaries: a case 
study of Thai-Muslims (the Malay-speaking group) in Southern Thailand", 
unpublished PhD dissertation, University of Hawaii.
PRESTON, Samuel H.
1978 The Effects of Infant and Child Mortality on Fertility. New York: Academic 
Press.
PROVINCIAL HEALTH OFFICE
1992 Monthly Report of the Sexually Transmitted Disease Division. Provincial 
Health Office. January 1992. Chiang Rai Province: Ministry of Public 
Health
RATANAKUL, Suriya
1988 Languages in Southest Asia. Part I: Austroasiatic and Sino-Tibetan 
Language. Bangkok: Institute of Language and Culture for Rural 
Development, Mahidol University, (in Thai).
REHER, David Sven and Pedro Luis Iriso-napal
1989 "Marital fertility and its determinants in rural and urban Spain, 1887-1930", 
Population Studies. Vol. 43, pp. 405-427.
RELE, J. R.
1967 Fertility Analysis Through Extension of Stable Population Concepts.
Berkeley: University of California.
RELE, J. R.
1987 "Fertility levels and trends in India, 1951-81", Population and Development 
Review. Vol. 13, No. 3, pp. 513-530.
RETHERFORD, Robert D. and James A. Palmore
1983 "Diffusion process affecting fertility regulation"in Determinants of Fertility 
in Developing Countries. Rodolfo A.Bulatao and Ronald D. Lee (eds), Vol. 
2, pp. 259-339. New York: Academic Press.
ROBINSON, W. S.
1950 "Ecology correlations and behaviour of individuals", American Sociological 
Review. Vol. 15, pp. 351-357.
274
ROMANIUK, A.
1981 "Increase in natural fertility during the early stages of modernization: 
Canadian Indians case study", Demography. Vol. 18, No. 2, pp. 157-172.
ROMANIUK, A.
1987 "Transition from traditional high fertility to modem low fertility: Canadian 
Aboriginals", Canadian Studies in Population. Vol. 14, No. 1, pp. 69-88.
ROMANIUK, Anatole
1993 "Fertility transition among Canadian aboriginal population", paper accepted 
for the General Conference of the International Union for the Scientific 
Study on Population, at its session: Fertility and the Status of Women, in 
Montreal, September 24-October 1.
ROSA, Franz
1976 "Breastfeeding: a motive for family planning", People. Vol. 3, No. 1, pp. 10- 
13.
ROSENFIELD, A. G., Winich Asavasena and Jumrun Mikhonorn
1973 "Person-to-person communication in Thailand", Studies in Family 
Planning.Vol. 4, pp. 145-149.
ROSERO-BIXBY, Luise and John B. Casterline
1993 "Modelling diffusion effects in fertility transition", Population Studies. Vol. 
47, pp. 147-167.
RUGPAO, Sungwal, Niwat Pruithithada, Yupadee Yutabootr, Wonpen
Prasertwitayakij and Sodsai Tovanabutra
1993 "Condom breakage during commercial sex in Chiang Mai", Contraception. 
Vol. 48, pp. 537-547.
RUKANUDDIN, A. R.
1982 "Infant and child mortality and son preference as factors influencing fertility 
in Pakistan", The Pakistan Development Review. Vol. XXI, No. 4, pp. 297- 
328.
SAUCIER, J. F.
1972 "Correlates of the long postpartum taboo: a cross-cultural study", Current 
Anthropology. Vol. 32, No. 2, pp. 203-211.
SCHOFIELD, Roger and David Coleman
1986 "Introduction: the state of population theory", in The State of Population 
Theory: Forward from Malthus. David Coleman and Roger Schofield (eds), 
pp. 1-13. Oxford: Basil Blackwell.
SCRIMSHAW, S.
1989 "Combining quantitative and qualitative methods in the study of 
intrahousehold resource allocation", unpublished paper presented at the 
Health Transition Workshop, Centre for Population Studies, London School 
of Hygiene and Tropical Medicine, London.
275
SHEVASUNT, Somphong and Danis P. Hogan
1979 Fertility and Family Planning in Rural Northern Thailand. 1976-1977. 
Chicago: University of Chicago, Community and Family Study Center.
SHRYOCK, Henry S., Jacob Siegel and associates
1976 The Methods and Materials of Demography. New York: Academic Press.
SINGARIMBUN, Masri and Chris Manning
1976 "Breastfeeding, amenorrhea and abstinence in a Javanese village: a case 
study of Mojolama, Studies in Family Planning. Vol. 7, No. 6, pp. 175-179.
SINGH, Susheela and John Casterline
1985 "The socio-economic determinants of fertility", in Reproductive Change in 
Developing Countries: Insights from the World Fertility Survey. J. Cleland 
and J. N. Hobcraft (eds), pp. 199-222. Oxford: Oxford University Press.
SITTITRAI, W.
1990 "HIV transmission and interventions in Thailand: socio-economic and 
cultural issues", unpublished paper presented at the AIDS and the Pacific 
Conference, Canberra, Australia, August 5-8.
SOOTTIPONG, Rossarin
1991 "Differentials in Contraceptive Use Among the Karen in Chiang Mai 
Province, Northern Thailand." Working Papers in Demography No. 27. 
Canberra: The Australian National University.
SPENCER, J. E.
1977 Shifting Cultivation in Southeastern Asia. Berkeley: University of California 
Press.
STERN, Theodore
1965 "Research upon Karen in village and town, Upper Khwae Noi, western 
Thailand. Selected Findings", Report to the National Research Council of 
Thailand. Bangkok:Mimeo.
STOKES, C. Schannon and Wayne A. Schutjer
1984 "Access to land and fertility in developing countries", in Rural Development 
and Human Fertility. Wayne A. Schutjer and C. Shannon Stokes (eds), 
pp. 195-215. New York: Macmillan.
STOKES, C. Shannon, Wayne A. Schutjer and Rodolfo A. Bulatao
1986 "Is the relationship between landholding and fertility spurious? a response to 
Cain", Population Studies. Vol. 40, pp. 305-311.
STYS, W.
1957 "The influence of economic conditions on the fertility of peasant women", 
Population studies. Vol. 11, pp. 136-148.
276
SUTTHI, Chantaboon
1989 "Highland agriculture: from better to worse", in Hill Tribes Today. John 
McKinnon and Bernard Vienne (eds), pp. 107-142. Bangkok: White Lotus.
TADAW, Saw Hanson
1959 "The Karen of Burma", Journal of Burma Research Society. Vol. 42, No. 2, 
pp. 31-40.
TAMURA, Katsuma
1988 "Ethnic issues and national integration in Burma", in Historical and Cultural 
Studies in Burma. Y. Ishizawa (ed.), pp. 197-228. Tokyo: The Institute of 
Asian Cultures, Sophia University.
THE NATION NEWSPAPER
1995 "Hill tribe people on march as storm over resettlement hots up" in The 
Nation Newspaper, Bangkok, Thailand, Sunday April 30, 1995. p. A2.
THOMAS, Neil
1991 "Land, fertility, and the population establishment", Population Studies. Vol. 
45, pp. 378-397.
TILLY, Charles
1978 "The historical study of vital processes", in Historical Studies of Changing 
Fertility. Charles Tilly (ed.), pp. 3-55. Princeton: Princeton University Press.
TRIBAL RESEARCH INSTITUTE (TRI)
1989 The Hill Tribes in Thailand. Chiang Mai: Chang-Puak Compugraphic.
TRIBAL RESEARCH INSTITUTE (TRI)
1991 "Hill Tribes and Development", document prepared for the 50th aniversary 
of the Department of Public Welfare, Ministry of Interior, (in Thai).
TRUSSELL, T. James
1975 "A re-estimation of the multiplying factors for the Brass technique for 
determining childhood survivorship rates", Population Studies. Vol. 29, No. 
1, pp. 97-108.
TULADHAR, J. M., J. Stoeckel and A. Fisher
1982 "Differential fertility in rural Nepal", Population Studies. Vol. 36, No. 1, pp. 
81-85.
UNITED NATIONS
1983 Indirect Techniques for Demographic Estimations Manual X. New York: 
United Nations
U. S. BUREAU OF THE CENSUS
1995 HIV/AIDS Surveillance Data Base: Prevalence in per cent of Human 
Immunodeficiency Virus (HIV) for Thailand. Centre for International 
Research, U. S. Bureau of the Census.
277
VANLANDINGHAM, Mark, James Trussell and Laurence Grummer-Strawn 
1991 "Contraceptive and health benefits of breastfeeding: a review of the recent 
evidence", International Family Planning Perspectives. Vol. 17, No. 4, pp. 
131-136.
VANLANDINGHAM, Mark J., Somboon Suprasert, Werasit Sittitrai, Chayan 
Vaddhanaphuti and Nancy Grandjean
1993 "Sexual activity among never-married men in Northern Thailand", 
Demography. Vol. 30, No. 3, pp. 297-313.
VIENNE, Bernard
1989 "Facing development in the highlands: a challenge for Thai society", in Hill 
Tribes Today. John McKinnon and Bernard Vienne (eds), pp. 33-60. 
Bangkok: White Lotus.
WARE, H.
1979 "Social influences on fertility at later ages of reproduction", in Fertility in 
the Middle Age. A. S. Parkers, M. A. Herbertson, and J. Coale (eds), pp. 76- 
91. Cambridge England: Galton Foundation.
WATKINS, Susan Cotts
1991 From Provinces into Nations: Demographic Integration in Western Europe. 
1870-1960. Princeton: Princeton University Press.
WELLS, Kenneth E.
1958 History of Protestant Work in Thailand: 1828-1958. Bangkok: Church of 
Christ in Thailand.
WENIGER, B., K. Limprakarnjanarat et al.,
1991 "The epidemiology of HIV infection and AIDS in Thailand", AIDS. Vol. 5, 
Suppl. 2, pp. S71-S85.
WESTOFF, Charles F.
1988 "Is the KAP-Gap real?", Population and Development Review. Vol. 14, No. 
2, pp. 225-232.
WIJEYEWARDENE, G.
1967 "Some aspects of rural life in Thailand", in Thailand: Social and Economic 
Studies in Development. T. H. Silcock (ed.), pp. 65-83. Canberra: Australian 
National University Press.
WRIGLEY, E. A.
1978 "Fertility strategy for individual and the group", in History Studies of 
Changing Fertility. Charles Tilly (ed.), pp. 135-154. Princeton: Princeton 
University Press.
WUNSCH, Guillaume and Marc G. Termote
1978 Introduction to Demographic Analysis: Principles and Methods. New York 
and London: Plenum Press.
278
YAUKEY, D.
1972 Fertility Differences in a Modernizing Country: A Survey of Lebanese 
Couples. Port Washington, New York, London: Kennikat Press.
ZEITLIN, Marian F., Joe D. Wray, John B. Stanbury, Nina P. Schlossman and 
Michael J. Meurer
1982 "Nutrition and population growth: the delicate balance", paper prepared for 
the Office of Policy and Program Review, Agency for International 
Development, Cambridge, MA.
279
Appendix A: Questionnaire of the Census of Hill Tribe Populations
THE CENSUS OF HILL TRIBE POPULATIONS
Form 1 (Hamlet information)
PART 1 IDENTIFICATION OF HAMLET
1. la.Province..... b.District.......c.Subdistrict.........
d.Village No....Village name.........  1.Official Name.......
2.Local Name...........
3 Tribal Name..........
e.Hamlet name......... f.Type of hamlet [ ]l.Type 1
[....]2.Type 2
[....]3.Type 3
g. Ethnic Group......
h. Name of the village headman......
i. UTM........j. Altitude.........Metres
PART 2 POPULATION INFORMATION
2.1 Number of people in the hamlet
Total..............Persons
Males............ Persons
Females.........Persons
2.2 Number of households in the hamlet.........Households
2.3 Number of births during last year in the hamlet............Births
Number of deaths during last year in the hamlet.............Persons
PART 3 HEALTH INFORMATION
3.1 Are there any public welfare and development units belonging to the following 
organisations located in this hamlet?
Ministry of Public Health 
Border Patrol Police Department 
Department of Public Welfare 
Department of Forestry 
Others
Yes No
PART 4 EDUCATION AND RELIGION
4.1 Are there any schools belonging to the following organisations located in this 
hamlet?
Border Patrol Police Department 
Department of Public Welfare 
Department of Forestry 
Ministry of Education 
Missionary
Yes No
*Type l=Hamlets under central administrative system
Type 2=Some but not all households in the hamlets that have household registration forms 
Type 3=Hamlets that have not been exposed by any government organisations
4.2 Are there any missionaries visiting this hamlet?
[....Jl.Yes [.... ]2. No
If yes....How often? [ ] 1. every month [ ]2. every 3 months
[ ]3. every 6 months [ ]4. every year [ ]5. irregularly
[.... ]6. other(specify)......
4.3 Communication among hamlets
4.3.1 Are there any footpaths to other hamlets?
[ 11. Yes [ ]2. No
If yes...How long does it take to walk to the nearest 
hamlet?.......Days....... Hours....... Minutes
4.3.3 Are there any roads to this hamlet?
[ ]1. Yes [ ]2. No
PART 5 WATER SOURCES AND LAND
Well, Stream
Pipe
Weir
Others (specify)....
Yes No
5.2 Is there enough water in the dry season?
[....]1. Enough [.... ]2. Not enough
5.3 Size of land holding per household..........Rai
5.4 Main crop grown in this hamlet.........
5.5 Numbers of households growing opium poppy......................Households
Area of growing opium poppy......Rai
Number of opium smokers...........Persons
281
Form 2 (Household and individual information)
PART 1 IDENTIFICATION OF HOUSEHOLD
a. Province....... b. District....... c.Subdistrict........
d. Village No....... Village name.......... 1.Official name.....
2. Local name....
3. Tribal name....
e. Hamlet name....f. Type of hamlet* [....] 1 .Type 1
[....]2.Type 2
[....]3.Type 3
g. Ethnic group.......
h. Household No.......i.Name of household head.........
PART 2 HOUSEHOLD INFORMATION
1. Number of persons in the household Total........... Persons
Males........Persons
Females.....Persons
2. Number of births during last year........Births
Number of deaths during last year..........Persons
3. Size of land holding..............Rai
4. Tenure of land Owner...................................Rai
Government distribution....... Rai
Rent..................................... Rai
Public land or national-
forest................................Rai
Others (Specify).................... Rai
5. Number of animal raised
Elephants...........
Horses................
Cows.................
Buffalos.............
Goats.................
Asses and Mules
Pigs....................
Ducks................
Chickens............
6. Does this household have electricity?
[....]1. Yes [.....]2. No
*=Same as Form 1
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7. Does this household have any of these appliances?
Radio 
Electric fan 
TV
Refrigerator 
Sewing machine 
Bicycle 
Motorcycle 
Truck
Water pump 
Plough machine
1. Yes 2. No
8.Activity last year which yielded the highest household income and the second highest
household income
D 1 [....]
D 2 [ .....]
Growing rice...............................1
Animal husbandry......................2
Hunting and gathering................3
Cottage industry......................... 4
Sale worker............................... 5
Employee.................................. 6
Others (specify)......................... 7
(Record the code of activity which yielded the highest income in D 1 and the second 
highest income in D 2)
9. Have you and the members of this household ever received treatment from any of
Witch doctor 
Traditional doctor 
Missionary
Mobile team clinic of the Department
of Public Welfare
Mobile team clinic of other
government and private agencies
Public welfare unit located in this
hamlet
Drug store
Others (specify)................
Yes No
10. Have you or the members of this households ever recieved family planning advice 
from any of these sources?
Health Center (including hospital) 
Mobile team clinic 
Public welfare unit located in this 
hamlet
Others (specify)...........
Yes No
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1 l.Have you ever received government information from any of these sources?
Neighbour
Government development official
Pilgrimage
Printed matter
Missionary
Others (specify)...........
Yes No
12.Needed Assistance
First need [.... ]
Second need [.... ]
Third need [.... ]
Record the three codes of needed assistance
01 land allocation
02 land development
03 crop replacement
04 vocational training
05 insecticide and fertilizer
06 road to the hamlet
07 education
08 child care center
09 health services
10 family planning services
11 rice bank
12 market for their products
13 agricultural credit
14 establishment of farmer groups
15 promotion cottage industry
16 water resource development
17 temple, church, mosque
18 providing government officials working 
in the hamlet
19 identification card or Thai citizenship
20 electricity
21 others (specify)....
21 do not need any assistance
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PART 3 INDIVIDUAL CHARACTERISTICS_______
ASK EVERY PERSON
Line number Name and surname Relationship to 
head of household
Age Sex
Record official title, 
rank, Mr., Miss, Mrs., 
first name, surname in 
the following order: 
-Head 
-Spouse
-Never-married children 
-Married children with 
spouse
-Grandchildren 
-Parents 
-Other relatives 
-Non-relatives
Record relationship 
in the same order as 
S2
Record 
age at 
last
birthday
in
[.... It.... ]
Record 
code in 
[....]
Male.....1
Female...2
SI S2 S3 S4 S5
....If.... 1 [HH!] .... ir.... l r.... l
[....H.....1 [Hill] f....ir.... l t....]
.... ir.... 1 [Hill] .... ir.... l r....
r.... if.... i [Hill] r....ir..... i....l
r....ir.... i mini r.... ir.... l i.... l
PART 3 INDIVIDUAL CHARACTERISTICS (Contd.)
ASK EVERY PERSON
Religion Registration Place of birth
Record code in [....]
Buddhism..........1
Islam................ 2
Christianity....... 3
Animism........... 4
Buddhism and
animism............ 5
Others.............. 6
Record code 1/ in 
[.... ]
Record code in [.... ]
This district............1
Different districts, but in this
province................ 2
Other provinces..... 3
Myanmar............... 4
Laos......................5
China..................... 6
Other countries...... 7
S6 S7 S8
f....1 t....] ....1
r....l ....1 r.... i
r.... l t....]
r.... l \....1 r....1
r.... l r.... i _________________________L A .
1/ Registered under the Ministry of Interior (MOI) with non-Thai citizenship
Registered under the MOI with Thai citizenship............................................... 2
Listed by other government agencies............................................................... 3
Not registered but holding Thai citizenship....................................................... 4
Others.............................................................................................................5
1
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PART 3 INDIVIDUAL CHARACTERISTICS (Contd.)_________
ASK PERSONS AGED 5 YEARS AND OVER
Duration of 
present residence
Migration status
Ask only persons recorded 0-4 years in S9
Record code in 
[.....][ ..... ]
If less than one year, 
record '00'
Record code o f place of 
previous residence in [.....]
H am let in this
d istrict..................................1
O ther districts in this
province............................. 2
O ther
provinces............................ 3
Record code o f reason for moving 
in [.....]
Looking for new land............. 1
A ccom panying head of
household ...................................2
G overnm ent po licy ..................3
T urbulence................................ 4
M arriage.....................................5
S9 S10 S l l
i .....u ......i r.....1 r.....1
r..... i r ..... i 1.....1 r.....l '
r..... i f ..... l r.....l t .....]
r.....i r ......l i .....l i ..... l
r.....i r ..... i r.....i .....l
PART 3 INDIVIDUAL CHARACTERISTICS (Contd.)_________
ASK PERSONS AGED 5 YEARS AND OVER
School attainment Using the Thai language
R ecord code in [.....]
Y es....... 1
N o .........2
R e c o r d  h ig h e s t  le v e l  o f  
s c h o o l  a tta in m en t
S p e a k R e a d W rite
S 1 2 S 1 3 S 1 4 S 1 5
...... lfllllll 1......1 1......1 r......
............... 1......1 1......1
................ r...... l r......l i ......l
....... i ......i ...... l [ ......]
niiinniiiii ________ LJ. i ...... l r......l
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PART 3 INDIVIDUAL CHARACTERISTICS (Contd.)
ASK PERSONS AGED 11 YEARS AND OVER
Occupation Marital status
R e c o rd  e x p lic it ly  th e  jo b  
o n  w h ic h  y o u  sp e n t 
m o s t o f  th e  tim e  la s t 
y e a r  e .g .
-D ry  r ice  
- Ir r ig a te d  r ic e  
-A n im a l h u sb a n d ry
R e c o rd  c o d e  in  [ ..... ]
N e v e r  m a r r ie d ................1
C u rre n tly  m a r r ie d ......... 2
W id o w e d .........................3
D iv o rc e d ..........................4
S e p a ra te d ....................... 5
S 1 6 S 1 7
[Hill] r . . . l
r iiiin i . . . i
..... . . . . i
..... . r ..... i[Hill] r . . . l
PART 3 INDIVIDUAL CHARACTERISTICS (Contd.)__________
________________ ASK PERSONS AGED 11 YEARS AND OVER
Ask ever-married women (coded 2-5 in S17)
c lild re n  e v e r  b o m  (C E B ) S til lb ir th s
C E B  liv in g  in th is C E B  liv in g  o u ts id e C E B  d ied D ie d  a f te r  sev en -
h o u se h o ld th is  h o u s e h o ld R e c o rd  n u m b e r  in m o n th s  o f  p reg n a n c y
R e c o rd  n u m b e r  in R e c o rd  n u m b e r  in f ..... I f ...... ] R e c o rd  n u m b e r  in  [..... ]
[ ..... ] [ ...... ] [......] [ ...... ] I f  n o n e , re c o rd  '00 ' I f  n o n e  re c o rd  'O'
I f  n o n e , re c o rd  '00 ' I f  n o n e , re c o rd  '00 '
S 18 S 1 9 S 2 0 S21
r..... i r ...... i r ......i f ...... l f..... I f ...... 1 f......]
[..... ] [ ...... 1 f ......] f ...... ] f ......] f ...... ] f ......]
[..... i t ...... ] f ......l r ...... i f ..... I f ...... 1 f ..... 1
[..... l r ...... i f ......i f ...... i f ..... I f ...... 1 t ......1
[..... i t ...... ] f ......i f ...... ] f ......I f ...... ] f ..... ]
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PART 3 INDIVIDUAL CHARACTERISTICS (Contd.)__________
______________ ASK PERSONS AGED 11 YEARS AND OVER
Ask only currently married women (coded 2 in S17)
Are you (name) or your 
husband practicing any 
form s o f contraception
R ecord code in [.....]
Y es..........1
N o ........... 2
If  recorded 1 in S22, record 
code in [.....]
P ill.........................................1
C ondom ...............................2
IU D .......................................3
In jection .............................. 4
M ale sterilisation............... 5
Fem ale sterilisation........... 6
O thers.................................. 7
Preferred num ber of 
children
R ecord num ber in 
[.....][..... 1
S22 S23 S24
[.....] [.....1 [.....][..... 1
[.....] [.....] [.....][..... 1
[.....] [.....1 [.....][..... ]
[.....1 [.....1 r.....ir ..... i
[.....] [.....1 [.....][..... ]
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Appendix B: Discussion guidelines for focus group sessions and in-depth 
interviews
A. Marriage
What is a good age at marriage for men and women?
Why?
B. Socioeconomic factors
The questions associated with socioeconomic factors are designed to investigate 
the effect of limitation of land, the education of children, and the availability of modem 
consumer goods on attitudes about fertility.
How many children do you want? Sons or daughters? Why?
Why did your parents have more children?
Why do respondents want fewer children than their parents had?
(If the limitation of land is an important factor the participants should respond 
spontaneously about this problem, as well as education for children). This 
question about land is extended to types of agriculture, inheritance of land and feelings 
of security of land.
Will having fewer children improve your chance to live better?
Is the availability of consumer goods now greater than formerly?
Do you think this affects the number of children you want?
Have you ever listened to the radio? If yes, what type of information did you 
get?
Is more education necessary today than when you were growing up?
Do you think this affects the number of children younger people want?
Do children nowadays help more or less around the house than in the early days? 
Does this affect how many children you want?
What benefits and what problems will children get from going to school?
What benefits and what problems do parents get if their children go to school?
C. Value of children and old age security
What advantages and disadvantages for having children?
What do you expect from your children nowadays and in the future?
What do your children do to help you nowadays?
What is the occupation that you want for your children when they grow up?
D. Contraception
Attitudes and practice concerning birth control in the past and present are of 
interest. The following questions will provide information on: To what extent were 
means of deliberate control known and practice? Were there alternative mechanisms for 
controlling family size prior to the introduction of modern contraceptive services? Was 
there a diffusion process in relation to family planning practice? How? Through which
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channel? What is the nature and the source of birth control used by younger generation? 
The roles of health and family planning services will also be investigated 
Why does the number of children differ between generations?
If a couple wants no more children, what can they do to prevent having a baby? 
What is the meaning of birth control?
(It was evident that some people thought birth control means only the 
contraceptive methods promoted by family planning program or health personnel.)
Ask about non-modem methods.
Do they use these as a deliberate means of fertility control?
Herbal medicine
Abstinence
Withdrawal
Does breastfeeding a child help delay the next pregnancy?
Ask about modern contraception.
Ask about specific methods: pill, IUD, condom, sterilization.
Where did they first learn about birth control? From what source of information? 
Are there any obstacles to contact with health or family planning personnel? 
What kinds of obstacle, if any?
Have you ever heard about AIDS? What kind of information ? From what source 
of information?
E. Child spacing
Are there any married couples in your hamlet that do not have children? Why?
Is it good to have children immediately after marriage?
Is it good to lengthen birth intervals? Why?
Does breastfeeding help delay the next pregnancy? How? Why?
What is an appropriate age for women to stop having children? Why?
F. Abortion
Have you ever heard of anybody using abortion to prevent births?
Have you ever heard of anyone who has had an abortion? Why did they have it? 
How widespread is abortion today? How about in your hamlet?
Does the number of abortions differ from earlier times? How? Why?
G. Child Survival
Do many children or babies die today because of serious sickness compared with 
earlier times?
Do people in your hamlet worry much about losing children?
Is it necessary to have more children than you want in case one dies?
Did you ever have another child to replace one that died?
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H. Decision making
Who makes the decision about the number of children?
Have you consulted with your husband/wife about the number of children you 
want to have? Why?
Has your husband/wife agreed with the decision?
If there is a disagreement about the number of children, who should make the 
final decision? Why?
Have you ever consulted other people apart from your husband/wife about the 
number of children?
Do the people in this hamlet generally talk with each other about the number of 
children and contraception?
I. Migration and communication
Has anybody in this hamlet moved out? How many? Why? Where?
How often do you go to town or other hamlets? Why? Where?
(Must get a specific answer i.e. how many times in a month or a year?)
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Appendix C.l: Rates of natural increase of the Thais for the Whole Kingdom and 
the North 1991, and of the hill tribes, Chiang Mai 1986, Mae Hong Son 1987, and
Nan 1987
Ethnic
group
Thailand
1991
The North 
1991
Chiang Mai 
1986
Mae Hong 
Son 
1987
Nan
1987
Thai 1.4 1.1 ** ** **
Karen ** ** 2.6 2.2 *
Hmong ** ** 4.4 4.2 4.6
Lahu ** ** 2.8 2.9 3.0
Yao ** ** 2.2 * 4.3
Akha ** ** 3.0 * 3.5
Htin ** ** * * 2.7
Lisu ** ** 3.2 3.6 *
Lua ** ** 2.4 2.0 4.9
Khamu ** ** * * 1.5
Sources: NSO (1987, Table 20, p. 76; 1988a, Table M, p. 41; 1988b, Table M, p. 41;
1992a, Table 1, p. 32)
Notes: * The ethnic groups are not present in the provinces.
** The data are not available.
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Appendix D.l: Calculation of Myers index for digit preference, Chiang Mai 1986
F M F M F M F M F M F M
Digit/Age 10 10 20 20 30 30 40 40 50 50 60 60
0 1179 1264 1172 1052 864 907 567 530 534 499 338 329
1 972 938 827 813 434 511 199 256 212 223 113 131
2 1032 1065 850 851 446 516 271 318 248 271 117 129
3 998 1034 758 790 423 457 243 251 221 229 72 105
4 838 966 656 668 354 401 260 299 256 251 114 124
5 1112 1132 917 951 587 609 477 481 309 278 198 188
6 899 902 599 682 328 363 235 225 213 196 78 67
7 982 923 626 689 321 316 281 257 172 185 73 76
8 1026 938 676 632 380 359 315 319 232 229 93 84
9 836 816 511 548 306 307 226 242 192 195 101 98
Appendix D.l (continued)
F M F M F M F M
Digit/Age 70 70 80 80 10+ 10+ 20+ 20+ WG WG
0 175 136 64 42 4893 4759 3714 3495 1 9
1 51 55 11 12 2819 2939 1847 2001 2 8
2 85 60 17 8 3066 3218 2034 2153 3 7
3 39 34 4 9 2758 2909 1760 1875 4 6
4 32 43 9 14 2519 2766 1681 1800 5 5
5 66 75 15 18 3681 3732 2569 2600 6 4
6 19 37 9 4 2380 2476 1481 1574 7 3
7 31 33 6 7 2492 2486 1510 1563 8 2
8 23 21 4 3 2749 2585 1723 1647 9 1
9 28 26 8 5 2208 2237 1372 1421 10 0
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Appendix D.l (continued)
Blended
Digit Female % Dev. Male % Dev. Total
POP
% Dev.
0 38319 15.3 5.3 36214 14.3 4.3 74533 14.8 4.8
1 20414 8.2 1.8 21886 8.6 1.4 42300 8.4 1.6
2 23436 9.4 0.6 24725 9.7 0.3 48161 9.6 0.4
3 21592 8.6 1.4 22886 9.0 1.0 44478 8.8 1.2
4 21000 8.4 1.6 22830 9.0 1.0 43830 8.7 1.3
5 32362 13.0 3.0 32792 12.9 2.9 65154 12.9 2.9
6 21103 8.5 1.5 22054 8.7 1.3 43157 8.6 1.4
7 22956 9.2 0.8 23014 9.1 0.9 45970 9.1 0.9
8 26464 10.6 0.6 24912 9.8 0.2 51376 10.2 0.2
9 22080 8.8 1.2 22370 8.8 1.2 44450 8.8 1.2
249726 100 17.8 253683 100 14.4 503409 100 15.9
Myers index(F) 8.9 Myers index(M) 7.2 Myers index (T) 8.0
Source: Census of Hill Tribe Populations, Chiang Mai 1986
Notes: Dev.=Deviation
F=Female
M=Male
T=Total
Appendix D.2: Calculation of Myers index for digit preference, Mae Hong Son
1987
F M F M F M F M F M F M
Digit/Age 10 10 20 20 30 30 40 40 50 50 60 60
0 903 1008 879 783 681 702 443 418 364 392 240 238
1 754 746 614 631 296 348 241 265 276 192 246 215
2 783 784 558 572 398 351 194 225 165 186 63 87
3 835 824 575 556 286 334 231 283 175 212 83 88
4 694 721 455 466 344 342 143 193 165 163 65 59
5 848 850 705 739 472 507 363 345 223 231 112 121
6 706 683 419 472 279 301 215 246 261 265 95 155
7 700 691 412 457 266 296 189 207 111 128 44 60
8 791 702 538 514 281 305 216 252 126 151 58 60
9 621 562 318 356 238 261 198 204 180 131 62 68
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Appendix D.2 (continued)
F M F M F M F M
Digit/Age 70 70 80 80 10+ 10+ 20+ 20+ WG WG
0 120 97 40 27 3670 3665 2767 2657 1 9
1 90 110 15 35 2532 2542 1778 1796 2 8
2 37 28 7 12 2205 2245 1422 1461 3 7
3 32 32 5 17 2222 2346 1387 1522 4 6
4 9 17 4 7 1879 1968 1185 1247 5 5
5 34 31 8 7 2765 2831 1917 1981 6 4
6 49 40 7 11 2031 2173 1325 1490 7 3
7 16 14 8 3 1746 1856 1046 1165 8 2
8 16 26 5 2 2031 2012 1240 1310 9 1
9 22 26 9 7 1648 1615 1027 1053 10 0
Appendix D.2 (Continued)
Blended
Digit Female % Dev. Male % Dev. Total pop % Dev.
0 28573 14.9 4.9 28568 14.7 4.7 56151 14.5 4.5
1 19288 10.1 0.1 19308 9.9 0.1 38740 10.0 0.0
2 16569 8.7 1.3 16689 8.6 1.4 33531 8.7 1.3
3 17210 9.0 1.0 17706 9.1 0.9 35726 9.2 0.8
4 15320 8.0 2.0 15765 8.1 1.9 31395 8.1 1.9
5 24258 12.7 2.7 24654 12.7 2.7 49168 12.7 2.7
6 18192 9.5 0.5 19186 9.9 0.1 37873 9.8 0.2
7 16060 8.4 1.6 16940 8.7 1.3 33238 8.6 1.4
8 19519 10.2 0.2 19348 10.0 0.0 38937 10.1 0.1
9 16480 8.6 1.4 16150 8.3 1.7 32630 8.4 1.6
191469 100 15.7 194314 100 14.8 387389 100 14.5
Meyers index (F) 7.9 Meyers index (M) 7.4 Meyers index (T) 7.2
Source: Census of Hill Tribe Populations, Mae Hong Son 1987
Notes: Dev.=Deviation
F=Female
M=Male
T=Total
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Appendix E.l: Age and sex distribution of Karen population in the Buddhist, and 
_____________________ Catholic hamlet in Chiang Mai_____________________
Age group
Buddhist hamlet Catholic hamlet
Total Male Female Total Male Female
0-4 9 4 5 35 18 17
5-9 26 10 16 41 25 16
10-14 15 10 5 46 21 25
15-19 10 7 3 31 15 16
20-24 10 7 3 34 15 19
25-29 8 6 2 30 16 14
30-34 7 4 3 23 12 11
35-39 11 5 6 16 10 6
40-44 4 1 3 4 1 3
45-49 4 3 1 12 5 7
50-54 1 - 1 11 5 6
55-59 2 1 1 7 3 4
60+ 8 6 2 12 7 5
Total 115 64 51 302 153 149
Source: Fieldwork 1992/93
Appendix E.2: Age and sex distribution of Karen population in the Buddhist, and 
____________________ Catholic hamlet in Mae Hong Son____________________
Age group
Buddhist hamlet Catholic hamlet
Total Male Female Total Male Female
0-4 11 7 4 17 9 8
5-9 9 3 6 23 12 11
10-14 15 7 8 26 13 13
15-19 13 5 8 20 5 15
20-24 12 8 4 11 7 4
25-29 11 6 5 13 8 5
30-34 4 4 - 9 6 3
35-39 4 - 4 7 3 4
40-44 2 2 - 2 1 1
45-49 2 - 2 6 3 3
50-54 5 2 3 2 2 -
55-59 9 3 6 4 1 3
60+ 10 8 2 10 5 5
Total 107 55 52 150 75 75
Source: Fieldwork 1992/93
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Appendix F.3: Parity progression ratios of all Karen women aged 45-49, Chiang 
_____________________ Mai 1986, Mae Hong Son 1987_____________________
Parity Chiang Mai Mae Hong Son
0-1 95 93
1-2 95 94
2-3 93 93
3-4 87 84
4-5 84 80
5-6 78 74
6-7 68 68
7-8 66 65
8-9 61 60
9+ 59 48
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
Appendix G.l: Odds ratios of giving birth for parity by age from the parsimonious 
_____________________________ logistic model_____________________________
Current age
Parity 20 25 30 35 40
0 2.53 2.14 1.80 1.52 1.28
1 1.92 1.82 1.73 1.64 1.56
2 1.00 1.00 1.00 1.00 1.00
3 1.45 1.16 0.93 0.74 0.59
4 and over 1.24 1.04 0.87 0.73 0.61
Source: Calculated from Table 7.4
Note: The calculations are based on the equation:
LogOdds (age, parity)=(Estimateparity)+(Estmateage+Estimateage*parjty)*age
Appendix G.2: Parity progression ratios of all Karen women aged 35-39 and 30-34, 
___________________ Chiang Mai 1986, Mae Hong Son 1987___________________
Parity
35-39 30-34
Chiang Mai Mae Hong Son Chiang Mai Mae Hong Son
0-1 94 95 91 91
1-2 96 96 94 93
2-3 91 90 85 84
3-4 83 83 73 72
4-5 76 72 62 61
5-6 71 64 54 49
6-7 62 56 52 42
7-8 55 48 46 34
8-9 46 48 37 51
9+ 47 47 40 45
Sources: Census of Hill Tribe Populations, Chiang Mai 1986, Mae Hong Son 1987
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Appendix J.l: Odds ratios of current use of contraception by selected ages and 
_________ surviving children from the parsimonious logistic model_________
Age Surviving children
0 1 2 3 4+
20 0.45 1.23 2.91 4.36 5.81
25 0.48 1.29 2.87 4.03 4.81
30 0.52 1.36 2.83 3.71 3.98
35 0.56 1.43 2.79 3.43 3.29
40 0.61 1.50 2.76 3.16 2.72
45 0.66 1.58 2.72 2.92 2.25
Source: Calculated from Table 11.4
Notes: The calculations are based on the equation:
Logodds(age,surv)=(Estimatesurv)+(Estimateage+Estimateage*surv)*age 
surv=surviving children
